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Hydro at the Close of its Second Decade 
By C. A Magrath, Chairman, H.E.P.C. of Ont. 


\ HE end of the fiscal year just 
closed marks for the Hydro- 
Electric Power Commission 
of Ontario the close also of 
its second decade of successful service 
to the industries, commercial institu- 
tions and private citizens of the co- 
operating municipalities of the Pro- 
vince. In its nineteen previous An- 


nual Reports the Commission has - 


presented a threefold record of steady 
progress, embracing a remarkable 
expansion of power-producing facili- 
ties, a lowering of the cost of service 
to the consumer to a point where it 
is below the cost for similar service 
in other comparable localities, and 
the attainment of an assured financial 
position. It is a matter of gratifica- 
tion to be able to say that the Com- 
mission’s I'wentieth Annual Report, 
now in course of preparation, will 
show that the progress made during 
the past year has in no respect been 
inferior to that of previous years. 


EXPANSION OF POWER SUPPLIES 


Under the power contract negoti- 
ated by the Commission in 1908, 
whereby the first supply of electricity 
was obtained for the use of the co- 
operating municipalities of the Niag- 
ara system, the total amount re- 
served for future needs was 100,000 
horsepower. The first supply of 
power was delivered by the Commis- 
sion over the initial transmission net- 
works, then being completed for the 
Niagara system, in September, 1910, 
and by the end of that year about 
3,900 horsepower was being taken by 
eight municipalities. The Commis- 
sion’s seventh year saw the absorp- 
tion of the last of the power provided 
by this contract, and the Ontario 
municipally owned undertaking—dis- 
tributing what was then thought to 
be a gigantic output—was increasing 
its demands for power at a rate of 
about 30,000 horsepower annually. 
By the negotiation of additional con- 


2 


THE BULLERIN 


MATE IATMLMEM TTT TT T 
CONTENTS forward as a chief source of supply 

for the future, still awaits action on 

‘imc it the part of the Federal Governments 

Vol. XV No.1. 0 the two countries concerned. The 
Commission hopes that a program 

January, 1928 may be devised whereby the people 

of Ontario will be permitted in the 

Caney early future to make some headway 

Page in the devetopment of the water- 

Hydro at the Close of its Second powers that lie in the international 
Decade ay bas E A ee 1 section of the St. Lawrence River. 
ae eee near ie Pant sph ~~ «@-~ Meanwhile, taking account of the 


Electric Srength of Solid Insulation 9 
ElectricalBurnsand Electrical Shock 14 
Resuscitation After ElectricalShock 18 
Resuscitation Medal Presented at 
Sarnia - - - - . = oo 
Hydro News Items - - - - 29 


— nae 


tracts for power, by the purchase of 
existing generating plants and, finally 
by the construction of a number of 
new power plants, including the 
largest plant of its kind in the world— 
the Queenston-Chippawa power de- 
velopment—the Commission has been 
able to keep abreast of the constantly 
increasing demands for more power. 
At the end of October, 1927, the 
power supplied by the Commission 
aggregated 949,700 horsepower. 
During 1927, the Commission has 
further safeguarded the power supply 
for the immediate future. In addi- 
tion to the contract for 260,000 horse- 
power—25 cycles—arranged in 1926, 
under which deliveries will commence 
before many months, the Commission 
has secured a further supply of 
100,000 maximum horsepower—60 
cycles—from the Chelsea plant of the 
Gatineau Power Company. Develop- 
ment of power from the St. Lawrence 
River, to which the Commission looks 


Gatineau power contracts and such 
other power as the Commission antici- 
pates will become available from the 
Ottawa River and other sources, there 
is no reason to anticipate a power 
shortage in Ontario within, say, the 
next four or five years. 


THE FIELD FOR EXPANSION 


For a number of years following 
the inauguration of Hydro service, 
rapid expansion of the demands for 
power took place primarily through 
the extension of service to areas and 
to consumers that had not previously 
been served. An intermediate period 
then occurred, in which the growth 
in the individual demands of the con- 
sumers, particularly the domestic 
consumers, gradually assumed pre- 
dominance, and in the last five years 
the average residential monthly con- 
sumption of electricity has more than 
doubled; in the last year there was 
an increase of about eighteen per 
cent. in the amount of energy sold 
for domestic service. 

This increase, together with the 
normal growth due to expanding 
population and to extension of in- 
dustrial and commercial activities 
throughout the Province, has been 
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largely responsible for the added 
loads on the Commission’s lines and 
generating plants during 1927. Fur- 
thermore, there is no indication of 
the approach of saturation in any 
direction except the ratio of con- 
sumers to population. It is true that 
the average monthly domestic con- 
sumption, having increased fourfold 
within ten years, is now in excess 
of 100 kilowatt hours; it can double 
again, however, before the standard 
at present set by the more progressive 
municipalities is attained, and might 
even be multiplied by four and still 
leave a margin between consumption 
and the possible demands of electrical 
appliances now in common use. 
Before this point is reached, experi- 
ence indicates that applications of 
electricity at present comparatively 
unfamiliar in the average home, will 
come into popularity, and besides 
further fields for future expansion 
will doubtless be opened. 

As regards industrial use of elec- 
tricity, the prospect is for a continu- 
ance of growth at a rate at least equal 
to that of recent years. The value 
of electrical power as a means of in- 
creasing production without com- 
mensurate increase of costs, is each 
year becoming more fully recognized, 
and the low rates charged for in- 
dustrial power in Ontario Hydro 
municipalities afford a strong en- 
couragement to inventors and en- 
gineers to develop, and to manufac- 
turers to apply, the means of sup- 
plementing the labor of Ontario 
workmen through the agency of con- 
tinuously increasing quantities of 
electrical power. During the year 
both Federal and Provincial Govern- 


ments have announced policies of 
intensive application of scientific in- 
dustrial research to the problems of 
manufacturing production, and the 
stimulus so applied cannot fail to 
have far-reaching effects in bringing 
about a more extensive mechanization 
of industry. The Hydro-Electric 
Power Commission is prepared to 
afford its best co-operation, and 
anticipates a notable increase in the 
demand for electrical power. 


REDUCTION IN COST OF SERVICE 


With respect to the cost of service 
to the consumer, the achievements 
of the Commission are, it is believed, 
without parallel. Before the in- 
auguration of Hydro service, the cost 
of electricity to the residential con- 
sumer, for example, ranged in the 
larger cities of the Province from six 
to twelve cents per kilowatt hour. 
Immediately following the intro- 
duction of the principle of service 
‘“‘at cost,’ the charges to consumers 
became approximately half the former 
rate. From year to year the cost 
to the consumer has gradually been 
reduced, until at the present time 
more than 80 per cent. of the electrical 
energy utilized for domestic service 
is sold in municipalities where the 
average charge to consumers of this 
class is less than two cents per kilo- 
watt hour. As an indication of the 
saving that accrues to Ontario con- 
sumers through the low rates charged 
by the municipalities receiving power 
from the Commission, attention may 
be drawn to the fact that, according 
to The Electrical World of New York, 
the average charge to domestic con- 
sumers in the United States is still 
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in excess of seven cents per kilowatt 
hour. In recent years the average 
‘cost to the consumer has been re- 
ducing in Ontario at a rate of about 
4 per cent. per annum. 

The rates to commercial and in- 
dustrial power consumers are simi- 
larly low. More than 80 per cent. 
of the electrical energy utilized for 
commercial light service is sold in 
municipalities where the 
charge for this service is less than 
three cents per kilowatt hour. More 
than 70 per cent. of the electrical 
power distributed by municipal sys- 
tems and utilized for power service 
is sold in municipalities where the 
average charge to consumers is less 
than $25 per horsepower per year. 
This last figure does not include the 
power sold directly by the Commis- 
sion to large industrial consumers, 
which averages in cost about twenty 
to twenty-one dollars per horsepower 
per year. 


ASSURED FINANCIAL STABILITY 


Notwithstanding the low rates 
under which the consumers of the 
co-operating municipalities of On- 
tario receive their supplies of electri- 
cal energy, there has been no depar- 
ture from the most conservative 
standards of business administration, 
and the finances of the system are in 
an eminently satisfactory condition. 

Since the inception of the under- 
taking, some twenty years ago, the 
ever-increasing demands for power 
have necessitated corresponding ad- 
ditions and extensions to the gener- 
ating, transmitting and distributing 
systems, until, at the present time, 
the total investment in plant and 


average * 


other assets incidental to the opera- 
tion of the undertaking amounts 
approximately to $284,000,000. Dur- 
ing the period of operation of the 
several systems there have been set 
aside reserves out of revenue for the 
purpose of retiring the capital, for 
renewal of the property and for con- 
tingencies and obsolescence amount- 
ing, with interest improvement, to 
about $65,000,000. 


SERVICE TO RURAL DISTRICTS 


A feature of the Commission’s 
activities which, though of minor 
importance from the standpoint of 
the quantities of power involved, is 
yet of the greatest importance in its 
relation to the general economic wel- 
fare of the Province, lies in the rapid 
extension of power supply in agri- 
cultural areas. The potentialities 
of electrical power supply on the 


farm, both for the betterment of social 


conditions and for the improvement 
of the economic status of agriculture, 
are becoming more apparent. 
Although the development of rural 
power supply in Ontario commenced 
in 1912, the difficulties inherent in 
the problem of distributing power 
over a sparsely settled territory at a 
reasonable cost confined the Com- 
mission’s early activities largely to 
the more favorably situated areas in 
the vicinity of urban centres. Since 
1921, however, the Provincial Govern- 
ment had added to its other activities 
in aid of agriculture, assistance in the 
form of a “‘grant-in-aid,”’ defraying 50 
per cent. of the capital cost of rural 
distribution lines and equipment. 
Concurrently the Commission has 
developed and standardized highly 
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economical methods of rural line con- 
struction and operation, which have 
made it possible to formulate a com- 
prehensive scheme whereby the rural 
areas within reasonable distances of 
sources of power supply are organized 
into rural power districts. Service 
can now be extended wherever within 
these districts there is a sufficient 
demand to give the equivalent of 
three farm contracts per mile of line. 
The rural residents of the Province 
have shown an increasing desire to 
take advantage of the facilities for 
electrical service thus offered, and 
the number of consumers in the rural 
power districts has, since 1922, been 
practically doubling every two years. 

At the end of October, 1927, rural 
lines were constructed or under con- 
struction to serve 25,300 rural con- 
sumers in these districts, involving 
a total of 3,150 miles of line, and a 
capital expenditure of $6,680,000. 
The extensions made or under con- 
struction during the year were 875 
miles, costing $1,919,000 and serving 
6,450 rural consumers. In the present 
fiscal year the Commission plans to 
construct a mileage of rural distribu- 
tion lines which, it is expected, will 
be greater than the whole of the rural 
systems throughout the Province 
contained at the end of 1924. This 


will involve a construction program 


of over $2,500,000 to supply about 
6,600 rural consumers from 1,050 
miles of line. 

Notwithstanding the comparative- 
ly short time most of the rural power 
districts have been in operation, there 
has already been a substantial re- 
duction in the cost of service, and 
this is especially marked where it has 
been possible to add to the residence 
and farm loads the power required 
for rural industries. Every reduction 
in the cost of service stimulates 
further expansion, and it may be 
anticipated that the future will wit- 
ness a growth in the field of usefulness 
of electricity as applied to agriculture, 
compared to which the present rural 
service may seem to have been but 
a beginning. 

Looking back over the twenty years 
of the Commission’s existence, the 
record of service to the people of 
Ontario, constantly widening in scope, 
is one which stands as a monument 
to those men of outstanding per- 
sonality and forehanded judgment 
who were responsible for the initiation 
and successful launching of the enter- 
prise. It is the earnest hope and 
belief of the Commission that 1928 
will prove to be the beginning of a 
second period of service that will in 
no degree be inferior to that of the 
past. 
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Progress of Hydro Development in Canada 


\HE annual statement of the 
Honourable Charles Stewart, 
Minister of the Interior, with 
regard to the development 
and use of water-power in Canada, 
indicates that the great progress made 
during recent years continued without 
abatement in 1927 and that with the 
undertakings now in process of de- 
velopment or in active prospect, the 
next few years will witness further 
growth of very substantial propor- 
tions. 

During the past year hydro-power 
equipment was installed ready for 
operation to the extent of more than 
221,000 horsepower bringing the total 
installation in Canada to a figure of 
4,778,000 horsepower. In addition 
other undertakings were advanced to 
such a' stage that a further total of 
378,000 horsepower will be in place 
during the first six or seven months 
of 1928, thus bringing the total by 
the middle of the year to more than 
5,100,000 horsepower. ‘The remark- 
able increase which has been made 
in the past few years is apparent when 
it is stated that the latter figure is 
just double the total installation at 
the end of the year 1920. 

Of the activities during 1927, the 
most significant feature was the in- 
crease in electric transmission voltage 
above that of the lines in the 110,000- 
volt class which have been operated 
throughout the Dominion for many 
years. In this regard the Shawinigan 
Water and Power Company was the 
pioneer in constructing a line of 
165,000 volts, 135 miles in length, 


through practically uninhabited terri- 
tory to carry 100,000 horsepower from 
the Isle Maligne development on the 
Saguenay River to Quebec city and 
vicinity. Construction of another 
line of still greater voltage was begun 
during the year by the Ontario Hydro- 
Electric Power Commission to trans- 
mit power more than 200 miles from 
the Gatineau River in Quebec to the 
city of Toronto and the Commission’s 
Niagara System. This line is designed 
to carry more than 250,000 horse- 
power at 220,000 volts and is expected 
to be in operation during the autumn 
months of 1928. 

In installations added during 1927 
the Province of Quebec took the lead 
mainly due to the activities of the 
Gatineau Power Company on the 
Gatineau River. Hydro-electric con- 
struction was also active in Ontario, 
in the Maritime Provinces, and in 
Manitoba and British Columbia. 

In Quebec the Gatineau Power 
Company completed the construction 
of and brought into operation the 
initial installations of its Chelsea and 
Farmers Rapids developments, the 
first of 102,000 horsepower capacity 
and the second 72,000 horsepower. 
The Company also vigorously carried 
forward the construction of a third 
development on the Gatineau River 
at Paugan Falls where 204,000 horse- 
power is being initially installed. 
For the benefit of these three develop- 
ments, the Mercier dam creating a 
very extensive storage reservoir of 
95,000,000,000 cubic feet was also 
completed and the reservoir filled 
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early in the year under the direction 
of the Quebec Streams Commission. 
Additional to its work on the Gat- 
ineau River this Company acquired 
the plants and systems of the Ottawa- 
Montreal Power Company and the 
Quebec Southern Power Company, 
completing the enlargement of the 
latter’s Rawdon plant on the Ouareau 
River from 300 horsepower to 2,150 
horsepower. ‘The Shawinigan Water 
and Power Company, in addition to 
building the 165,000-volt transmission 
line, placed in operation a plant of 
4,000 horsepower at St. Alban on the 
Ste. Anne de la Perade River and 
started work in connection with the 
installation of an additional 40,000 
horsepower unit at Shawinigan Falls. 
Other installations placed in operation 
in Quebec during the year included a 
2,000 horsepower unit at Pont Rouge 
by the Donnacona Paper Company 
and the completion of a 2,000 horse- 
power development by the Town of 
Coaticook. The largest project under 
construction is the 800,000 horse- 
power development of the Alcoa 
Power Company at Chute a Caron 
on the Saguenay River. Other pro- 
jects or extensions under way are a 
65,000 horsepower development by 
the Montreal Island Power Company 
on Des Prairies River near Montreal; 
the addition of two 10,000 horse- 
power units to the Canada Northern 
Power Company’s plant on Quinze 
River; the addition of unit No. 11 of 
45,000 horsepower to the Duke-Price 
development on the Saguenay River; 
and a 300 horsepower plant by the 
Cie d’Enterprises Publiques near 
Riviere a Pierre. Contracts have 
been let by the City of Sherbrooke 


for a new development of 5,800 horse- 
power at Westbury Rapids on the St. 
Francis River, and the Ottawa River 
Power Company has authorized the 
addition of a 25,000 horsepower unit 
to its development near Bryson on 
the Ottawa River. The Ontario 
Paper Company has a plant of 40,000 
horsepower under way on the riviere 
aux Outardes. 

The Quebec Streams Commission 
continued to enhance and encourage 
power development throughout the 
province through beneficial work in 
connection with its extensive storage 
reservoirs on various rivers. 

In Ontario the outstanding work of 
the year was the commencement of 
construction by the Ontario Hydro- 
Electric Power Commission of the 
220,000-volt transmission line to carry 
the 260,000 horsepower which the 
Commission has contracted to take 
from the Gatineau Power Company. 
Actual installations during the year 
included two plants at Sturgeon Falls 
and Moose Lake on the Seine River of 
the Ontario and Minnesota Power 
Company with 10,000 horsepower and 
14,420 horsepower capacities, respec- 
tively. A further plant of 13,200 
horsepower at Calm Lake on the same 
river will be completed early in 1928. 
The Gananoque Electric Light and 
Water Supply Company added 1,500 
horsepower to its Kingston Mulls 
plant, and smaller installations in- 
cluded 325 horsepower by the Town 
of Smiths Falls and 75 horsepower by 
the Town of Streetsville. Among the 
developments under construction is 
the Ontario Hydro-Electric Power 
Commission’s development at Alexan- 
der Landing on the Nipigon River 


8 THE BULLETIN 
BANTAM 


which when completed will have an 
installation of 54,000 horsepower. 
The 56,250 horsepower plant of the 
Spruce Falls Company at Smoky 
Falls on the Mattagami River was 
well advanced, and the International 
Nickel Company of Canada is com- 
mencing the installation of 28,200 
horsepower on the Spanish River. 

In New Brunswick the Saint John 
River Power Company made rapid 
progress on the construction of its 
80,000 horsepower development at 
Grand Falls on the St. John River. 

In Nova Scotia, the Nova Scotia 
Power Commission completed the 
construction of the 8,000 horsepower 
Sandy Lake development of its St. 
Margaret Bay system. The Bridge- 
town Electric Light Company added 
315 horsepower to its plant at Bloody 
Brook, while the Avon River Power 
Company has under construction a 
second hydro-electric plant at Avon 
River Falls of 4,300 horsepower. 

In British Columbia the B.C. Elect- 
ric Railway Company completed the 


construction, on the shore of Stave 
Lake of a 12,500 horsepower plant. 
The West Kootenay Power and Light 
Company carried forward the con- 
struction of its new 60,000 horse- 
power development on the Kootenay 
River at South Slocan. 

In Manitoba the Manitoba Power 
Company completed the superstruct- 
ure of its Great Falls plant on the 
Winnipeg River and brought into 
operation unit No. 4 of 28,000 horse- 
power capacity. 

Numerous undertakings are in the 
initial stages of construction and 
others are about to be commenced 
which will result in an addition to the 
Dominion total of more’ than 
2,000,000 horsepower, much of which, 
it is expected, will be in place before 
the end of 1980. The capital required 
for this new work will involve the 
direct investment of at least $200,- 
000,000, and many times this amount 
in the application of power to industry 
and domestic and public use.—WNatu- 
ral Resources, Canada. 
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Electric Strength of Solid Insulation 


By W. P. Dobson, Laboratory Engineer, H.E.P.C. of Ont. 
(Abstract of Address before Toronto Section, A.I.E.E., November, 1927) 


MONG all the problems 
which have perplexed the 
electrical engineer, there is 
probably none which has re- 

ceived more attention than that of In- 
sulation. It has increasedinimportance 
with progress towards larger systems 
and higher voltages and it can scarcely 
be denied that it is the most important 
problem which now faces the in- 
dustry. 

The effort of physicists and en- 
gineers have, for many years, been 
devoted to the task of discovering 
and explaining the fundamental 
phenomena of insulation under electri- 
cal stress, and of deriving general 
laws of behaviour which may be used 
in the design of apparatus and 
systems. Progress towards the solu- 
tion of these problems has been slow. 
Although a vast fund of knowledge 
has been accumulated concerning the 
properties of many types of insulation 
in common use, yet general laws have 
been derived only in the case of air 
and these do not completely explain 
all the phenomena observed. Liquids 
and solids appear to behave in a 
manner quite different from gases and 
no general law applicable to insulation 
as a whole has been discovered. The 
situation is thus very unsatisfactory 
in comparison with that in other 
fields such, for example, as magnetism 
in which general laws have been 
established. The reason for this con- 
dition probably resides in the variety 
of structure of insulating materials. 


These efforts have, however, resulted 
in a clearer understanding of the 
phenomena of insulation and have 
indicated in what direction progress 
may be expected. It is generally 
agreed that an understanding of the 
mechanism of breakdown is necessary 
to a complete solution of the problem. 

Since the failure of any particular 
insulation usually occurs at a definite 
voltage, the earliest efforts to explain 
breakdown proceeded from the as- 
sumption that it was a voltage phen- 
omenon. Consequently, the ‘‘electric 
strength”’ or “dielectric strength”’ of 
insulation has been the subject of 
much investigation and it has served 
as a fairly satisfactory practical 
criterion of quality. Its value for 
any insulation depends upon many 
factors such as the type of electrodes 
and the dimensions and form of the 
sample; it is therefore not a funda- 
mental property, although it appears 
to be the quantity which yields most 
valuable information regarding the 
mechanism of breakdown. 

The laws of dielectric strength have 
been established for air and a fairly 
satisfactory theory has been evolved 
to account for its breakdown under 
electrical stress. These results are 
not applicable as yet to liquid and 
solid dielectrics. It is therefore neces- 
sary to establish the experimental 
facts of the behaviour of liquids and 
solids under electrical stress, to recon- 
cile them, if possible, with the be- 
haviour of gases and to evolve a 
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theory which will acount for all the 
phenomena. This.is the problem of 
insulation. 

It seems natural to expect that 
dielectric strength should be pro- 
portional to thickness but this is not 
so except over a limited range. In 
the case of solids a relation of the 
following form: 


E=AT" 


established where E is 
T is the 


has been 
the breakdown voltage, 
thickness, A a constant. 

The index 1 varies with the material 
and time of application of stress and 
assumes values from 0.5 to 0.7. 

This relation does not hold for 
liquids—in fact, no definite relation 
has been agreed upon. 


AREA OF INSULATION 


Large variations occur in the dielec- 
tric strength of solid sheet materials 


not SEER 


0 100 


depending on the area of the test 
electrodes. Small electrodes (1/64 in.) 
yield results 40 to 50 percent higher 
than large electrodes (10 in.). These 
discrepancies remain unexplained. 
Similar results for liquids are not 
available. 

An increase in temperature causes 
a decrease in the dielectric strength 
of most solids, but in the case of 
liquids the results are not consistent. 
Transformer oil increases in strength 
up to 50° C. and beyond this shows 
a slight decrease. Fig. 1 shows the 
relation for porcelain. 


DURATION OF VOLTAGE APPLICATION 


The effect of electrical stress upon 
solid insulation appears to be cumula- 
tive; in other words the voltage re- 
quired to puncture a specimen if ap- 
plied continuously for ten seconds is 
greater than that which would cause 
failure in sixty seconds. 
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Fig. 1. 


Decrease in dielectric strength of wet process porcelain with 


increase in temperature. 
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The relation is of the form: 


E=A+ x 
Ne te 
where A and B are constants and T is 
the time. 

The effect of an increase in fre- 
quency is to decrease the dielectric 
strength of solids. The relation is 
of the form: 


where f is the frequency. 


' RATE OF APPLICATION OF STRESS 


In general, the dielectric strength 
of solids increases with the rapidity 
of application of voltage. This is 
explained as being due to the time- 
lag of insulation, i.e., the time during 
which the stress must act before it 
can puncture the insulation. A volt- 
age of this kind is an impulse and is 
equivalent to a quickly established 
unidirectional voltage. 


DIFFERENCE BETWEEN A.C. AND D.C. 
STRESS 


For air, the crest value of the 
alternating voltage required to cause 
rupture is the same as the value of 
direct voltage. For solids the dielec- 
tric strength under direct stress is 
greater than that under alternating. 
The ratio of d.c. to a.c. breakdown 
varies with temperature, thickness of 
sample and rate of application of 
stress. For liquids, the results are 
inconsistent; transformer oil exhibits 
greater strength under a.c. stress, 
petrolatum shows greater strength at 


50 cycles and less at 60 cycles than 
under d.c. stress. 

It has been discovered that many 
solids, after being subjected to re- 
peated applications of voltage, will 
deteriorate and show a decreased 
dielectric strength. The effect upon 
the strength depends on the number 
and duration of the repetitions of 
stress. If the stress be applied con- 
tinuously the deteriorating effect is 
greater and the dielectric strength 
much decreased. 


‘THEORIES OF BREAKDOWN 


The first attempts to explain the 
breakdown of insulation were based 
on analogy with mechanical rupture. 
As iron or steel fails when a definite 
mechanical stress (lbs. per sq. inch) 
is reached, it was inferred that an 
insulating material would fail when 
a definite electrical stress (kv. per 
cm.) was reached. A consideration 
of the experimental results cited above 
will indicate that this simple theory 
is not sufficient. a 

It was stated above that the laws 
of breakdown for air had been es- 
tablished. The breakdown of air has 
been qualitatively explained by means 
of the theory of ionization by col- 
lision, but this has not been success- 
fully applied to liquids or solids. _ 

The first partially successful at- 
tempt to explain the breakdown of 
solids was based on the conception 
that it was a combined electrical and 
thermal phenomenon, hence the name. 
To understand this theory it is neces- 
sary to remember that solid insulators 
are heterogeneous in structure and 
that their electrical resistance de- 
creases with increase in temperature. 
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Current in Mali-Amperes 


Kilovolts 


Fig. 2. Volt-ampere characteristic of wmpregnated paper. 
Breaddown value at 5.8 kv. 


The application of electrical stress 
will cause a small current to flow 
through the insulation and assuming 
the existence of spots or filaments of 
lower conductivity than the surround- 
ing mass, the current density will be 
greater at these points than elsewhere 
and hot spots will be produced. The 
resistance will then decrease and the 
current in consequence increase, fur- 
ther raising the temperature of the 
spots and decreasing the resistance. 
Unless the heat can be conducted 
away by the surrounding mass the 
temperature and current will increase 
until the material burns and breaks 
down. This theory has been in- 
vestigated mathematically and ex- 
perimentally and found incompetent 
to explain fully the phenomena of 
breakdown. An extension of the 
theory taking into account variations 


in specific inductive capacity has been 
recently proposed. 


Tur ELECTRON THEORY 


Since this theory aims to explain 
the ultimate structure of matter, it 
should be capable of application to 
the problem of breakdown but for 
this application the engineer must 
wait until the physicist has discovered 
the atomic structure of chemical com- 
pounds entering into the materials 
of insulation and this appears to be 
a prospect for the dim future. 


DIELECTRIC FAILURE AS A CONDITION 
OF INSTABILITY - 


Perhaps the most plausible theory 
is that which considers it as a phen- 
omenon of circuit instability. On 
this theory the constants of the circuit 
(including the insulation) may under- 
go change as a result of electrical 
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stress and instability is revealed by 
an increase in current accompanied 
by a decrease in voltage. This phe- 
nomenon appears at breakdown and 
results from the form of the stress— 
current density curve (Fig. 2). The 
point of breakdown is indicated by 
the maximum value of stress. This 
theory has not been developed as yet 
theoretically and until this has been 
done it cannot be checked by experi- 
ment. 

This discussion of the problem of 
insulation leads to the following con- 
clusions: 

(1) Our knowledge of the properties 
of insulating materials is inadequate. 
Further experimental work is neces- 
sary to establish laws governing their 


behaviour. Existing results are not 
consistent. 

(2) No general laws have been dis- 
covered, as in magnetism. 

(3) The theories of breakdown 
which have been applied successfully 
to air do not appear to be applicable 
to liquids and solids. 

(4) Breakdown is not caused by 
electrical stress alone: thermal effects 
and changes in circuit constants also 
appear. 

(5) The mechanism of breakdown 
cannot be explained completely until 
the structure of the atom is fully 
understood. 

(6) The engineer must seek for bulk 
laws upon which to base designs in- 
volving insulating materials. 


BECK ENDOWMENT MEMORIAL 
FUND 


Queen Alexandra Sanatorium 


There are still some subscriptions to the Beck 
Endowment Memorial Fund that are unpaid. 
Municipalities and Individuals who have ne- 
glected to make good their pledges to this 
Fund, are requested to forward the amount out- 
standing to the Hydro-Electric Power Com- 
mission of Ontario, Toronto, or to Queen 
Alexandra Sanatorium, London, at once. 


This is Your Duty, Delay no Longer 
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Electrical Burns and Electrical Shock | 


By R. E. Gaby, B.A., M.D., Consulting Surgeon, 
H.E.P.C. of Ont. 


(Read before the Academy of Medicine, Toronto, March 1, 1 927) 


incidence of electrical 
accidents is apparently on 
the increase, because of the 
greater use of electricity in 
the industries and the household. 
While instruction as to the attendant 
hazards, the use of safety devices, 
and instruction and exercise in re- 
suscitation methods have kept down 
the injuries and death among electri- 
cal workers, there apparently seems 
to be a lack of information on such 
subjects among the public. Electrical 
accidents are partly an engineering 
i problem, and partly a medical prob- 
‘lem. From the medical standpoint, 
the electrical' accident may be sub- 
divided into several phases, viz.: 


1. Electrical shock. 

2. Electrical burns. 

3. Associated traumatic conditions (such 
as wounds, fractures and other types of in- 
jury.) tes 

| 4, Complications of electrical injury (such 
as paralyses, organic and functional.) 
! 
| 


5. Sequele of-electrical injuries (scars and 
deformities—psychoses and neuroses, neuras- 
thenia, melancholia.) 

6. Death. 


| The electrical accident is caused 
_ by the individual coming in direct or 
‘indirect contact with a conductor of 
‘electricity. Indirect contact is made 
| by means of an intervening object 
;such as the string of a kite, dusters, 
| air, etc. The immediate result of 
| this contact is an electrical shock of 
|a greater or lesser degree, with or 
without external injuries. 

The electrical shock may be ac- 
companied by unconsciousness of 


varying duration, by symptoms which 
we usually associate with surgical 
shock, or death may result. The 
effects of the passage of electrical 
current are: rigidity of the muscles, 
more or less generalized; interference 
with respiration, or even paralysis of 
the respiratory centre; excitation of 
the central nervous system; spasm of 
blood vessels, with congestion and 
cdema. The exact mechanism of 
death from electrical shock is still 
uncertain. Much experimental work 
has been carried on, and it is hoped 
that in the near future we may have 
something definite as to causation. 
At present, it is thought that death 
may be due to, either a paralysis of 
the respiratory and vasomotor centres 
or to ventricular fibrillation. There 


. are various theories as to the relation 


of high and low voltages, paths of 
current, etc., as affecting the manner 
of death. However, the different 
effects, fatal or non-fatal, depend 
upon various factors, such as: 


1. The type of current, whether 
alternating or direct; alternating cur- 
rents doing greater damage. 


2. The voltage, whether high or low 
tension. It has been said that death 
from low voltage current is due to 
ventricular fibrillation, and from high 
voltage, to respiratory centre paraly- 
sis. 


3. Duration of contact. 
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4. Point of contact and path of 
current. It is said that if the course 
of the current is from head to foot 
the current fails to affect the heart, 
while if through the chest the heart 
is involved. However, our clinical 
experience does not absolutely agree 
with these statements. The degree 
of injury is probably more or less 
proportionate to a combination of 
amperage and voltage and the dura- 
tion of the contact. 

5. Condition of contact. Where 
the resistance of the skin is lowered, 
and where a good ground is made, the 
local injuries are probably very slight, 
while the systemic injuries are usually 
grave. 

6. Concentration of current. The 
size of the electrode, or surface of 
contact, determines this concentra- 
tion, the concentration being in in- 
verse proportion to the contact. 

7. Character of grounding. 

8. Personal toleration. E.g., status 
thymolymphaticus. It is also claimed 
that expectation or attention have an 
effect on the injuries received, though 
this is very doubtful. 

In about 90 per cent. of the ac- 
cidents, the main injuries are from 
burns, and not from shock. The 
burns may be of several types: 

1. The true electrical burn caused 
by contact with the conductor. 


2. Burns caused by the intense heat 
generated by short circuiting, the so- 
called ‘“‘flash”’ or ‘‘arc”’ burn. 

3. Clothing burns, caused by the 
ignition of the clothing by the arcing. 

This last is of the type of the or- 
dinary burn. The second type is 
usually more severe on account of the 


extreme heat generated, and blistering 
is not so common as is the ordinary 
burn. 

In the true electrical burn the de- 
gree of contact and the resistance of 
the skin determine the amount of 
local injury. The latter varies from 
3,000 to 5,000 ohms, but may be as 
low as 1,000 ohms. ‘The resistance 
of the skin depends upon its thickness 
and its state of cleanliness and dry- 
ness. It is less when the skin is wet, 
as by perspiration or external moist- 
ure, or when it is dirty. The chief 
resistance is in the skin, and the re- 
maining body resistance can be ne- 
glected in the passage of the current 
through the body. The various 
animal tissues offer resistance in the 
following order, bone, fat, tendon, 
skin, muscles, blood and nerve. The 
blood vessels are good conductors 
and this may possibly explain the 
frequency of thrombosis more or less 
remote from the site of contact. If 
the resistance of the skin be low, and 
the contact good, the current passes 
readily into the body causing severe 
systemic disturbance with little or no 
change at the point of contact. The 
greater resistance of the skin and the 
duration of contact, the more severe 
the burns. The burns take place at 
the points of resistance and so are 
found at the points of entrance and 
exit of the current. The electric burn 
varies from the smallest spot to the 
complete destruction of a limb, or 
part of it, or of large masses of tissue 
including bone. ‘The small electrical 
burn is a burn of fourth degree, more 
or less circular in shape, pale yellow 
in colour, bloodless, cold and painless. 
The edges of the burn are slightly 
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higher than the surrounding skin; the 
centre is depressed or excavated, 
possibly distinctly charred as if punc- 
tured by a red hot wire, producing a 
deep sinus. There is no reddening 
or blistering of the skin in the vicinity ; 
the base of the burn is ragged and 
irregular and is strongly united to 
the subjacent tissues and remains un- 
changed for days or weeks. It grad- 
ually starts to loosen and may come 
away in toto or in pieces by a process 
of aseptic necrosis. Pus formation is 
exceptional. There may be one or 
more such electrical spots at the 
points of entrance or exit. In the 
severe types of burns we have areas 
of charring and carbonization, down 
to and including the bone. In the 
case of the hand, the hands are fixed 
in a position of complete flexion with 
complete charring of skin and flexor 
tendons, or even bone. Within 
twenty-four to thirty-six hours the 
surrounding skin is slightly reddened 
and the deeper tissues more or less 
cedematous. In the case of an ex- 
tremity, it becomes markedly swollen 
for a considerable distance beyond the 
site of burn or the whole limb or 
greater portion of it may become 
gangrenous as a result of remote 
thrombosis. This may occur both in 
the extremity, at the site of entrance, 
or in the extremity through which the 
current emerged. Occasionally, skin 
apparently not damaged to any ex- 
tent, after several days, will rapidly 
show necrotic changes and finally 
slough. A similar phenomenon oc- 
casionally takes place after the burns 
are entirely healed. Ulceration may 
take place, and considerable time is 
required for this to re-heal. The 


underlying muscles are often para- 
lyzed, and frequently are involved in 
the sloughing because of the coagula- 
tion of myosin by the heat. Sensory 
changes from a paresthesia to a com- 
plete anesthesia may occur. 

The severity of an electrical burn 
is at first generally under-estimated; 
the duration of the time required for 
healing is also under-estimated. It 
usually takes about two to three times 
the healing time of the ordinary burn. 
There are definite vascular changes, 
consisting of a disintegration of the 
media, the lumen remaining intact 
and the blood in the neighbourhood 
remaining fluid. This weakening of 
the vessel wall results in often serious 
hemorrhages, and may occur at some 
distance from the site of the apparent 
burn. Operative interference in an 
apparently healthy site may result 
in severe secondary hemorrhage with- 
out any infection being present. 
There is also a tendency to peripheral 
thrombosis, angiospasm, and oedema. 
One must be guarded then in prog- 
nosis, both as to the extent of burns 
and to the duration of the time neces- 
sary for healing. One must also be 
conservative in any surgical interfer- 
ence before one is certain of the limits 
of the injury. Suppuration is not 
common and consequently the degree 
of toxemia from an electrical burn is 
usually not so great as from an or- 
dinary burn of the same degree and 
extent. 

Electrical flash burns of the face 
are not infrequently followed by 
traumatic cataract, and ocasionally 
by optic nerve atrophy. 

There are no gross lesions within 
the body absolutely indicative of 
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death by electrical shock. Petechial 
hemorrhages in the brain stem and 
fragmentation of the heart muscle 
have been described as pathognomon- 
nic. There is frequently an anuria, 
and red blood cells are usually present 
for the first few days in any urine 
passed. Leucocytosis is present. 
There is a blood concentration which 
may be an important factor in sub- 
sequent death, as it is in ordinary 
burns. The complications are the 
same as in the case of ordinary burns. 
The toxemia, however, is apparently 
not so severe. The resulting de- 
formities and contractural and cicatri- 
cial disability are often very great. 


THE CAUSE OF DEATH FROM ELECTRI- 
CAL SHOCK 


The cause of death from electrical 
shock still remains a not absolutely 
solved problem. There have been 
two theories: 

1. Ventricular Fibrillation, Bour- 
ruta, in 1918, claiming that 90 per 
cent. of the deaths were from this 
cause, and 

2. Paralysis of the Respiratory 
Centre. Jellinek claims that death 
from electrical shock is only an ap- 
parent death and not associated with 
fibrillation. More recent observations 
and experimental work seem to show 
that the deaths are more largely due 
to respiratory and vaso-motor centre 
paralysis, or block. At first these 
centres are refractory to external 
stimuli, and oxygenation of the blood 
must be carried on by artificial means, 
until such time as the centre recovers 
or death intervenes. Because of the 
belief that electrical shocks are fatal 
and ventricular fibrillation is always 


produced, resuscitation is not started, 
or is not carried on sufficiently in- 
telligently or long enough to resusci- 
tate the victim. In spite of publicity, 
occasionally a medical practitioner 
called on to handle a case of electrical 
shock is apparently not aware of the 
necessity of artificial respiration. 

In ventricular fibrillation, the res- 
piratory centre is usually not affected. 
Respirations continue, becoming 
exaggerated from asphyxia, then fail 
entirely. In man, they may continue 
from one to two minutes. Spon- 
taneous recovery from ventricular 
fibrillation may occur and is probably 
not uncommon in man. It cannot 
occur after a longer period than two 
minutes. Ten minutes is the maxi- 
mum time that nerve centres can be 
deprived of blood, and usually five 
minutes is the standard time allowed. 
Hence, even in cases of ventricular 
fibrillation, artificial respiration 
should be commenced, as there is 
always a possibility of spontaneous 
recovery. 

In respiratory centre paralysis, the 
respirations are suspended, the heart 
continues, the pulse may be feeble and 
hardly obtainable; there is a great fall 
in the blood pressure, the skin is moist 
cold and cyanotic. The necessity 
for artificial respiration is apparent. 
The centre will not respond to stimuli 
from afferent nerves. The vaso- 
motor centre is similarly affected. 
Central stimulation of the cut vagus 
nerve has no effect on the cardiac 
centre. E. Grange (1882) was the 
first to describe a case of death due 
to industrial electricity and later he, 
Brouardel, and Garnet, started ex- 
perimental work to determine the 
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same methods of resuscitation as are 
used for drowning should be applied 
to apparent death from electricity. 


important factors in such cases. D’Ar- 
sonval made more extensive research- 
es, and in 1886 advocated that the 
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Resuscitation After Electrical Shock 
By Wills Maclachlan, Electrical Engineer, 


Toronto, Ont. 
(Read before the Academy of Medicine, Toronto, March 1, 1927) 


HE general use of electricity 

has brought about two 
special types of injury, v72z., 
that of electrical burn and 
electrical shock. In the development 
of the industry, great care has been 
exercised to reduce these hazards to 
a minimum. ‘There has been, how- 
ever, an increase in injuries among 
non-electrical workers and members 
of the public, due principally to ignor- 
ance of the danger, or to the use of 
non-approved appliances, or the use 
of appliances in a non-approved meth- 
od. In its own work, the electrical 
industry has used every care in design 
and construction, has carried out in- 
struction and training of its employees 
in safe methods, and has interested 
itself in examination and research as 
to ways and means to prevent electri- 
cal accidents, and as to remedial 
measures to be put into effect should 
they occur. In the development of 
this research, the literature on the 
subject of electrical shock and resusci- 
tation has received most careful con- 
sideration. This literature, though 
possibly not extremely extensive, yet 
contains many able papers, a list of 
the most important appearing as an 
appendix. 


The pertinent points as to the pres- 
ent knowledge of the effects of electri- 
cal current on passing through the 
body may be summed up as follows: 

1. The effect of the shock is greatly 
increased if the points of contact 
between the body and the electrical 
conductors are good, or, in other 
words, the effect will be greater if wet 
hands are placed on electrical con- 
ductors than if dry hands are placed, 
hence the fatal shocks in bathrooms 
from comparatively low voltages. 

2. The path of the current through 
the body has a decided effect on the 
shock. If a shock be received from 
foot to foot, the effect will be im- 
measurably less than if received from 
head to foot, hand to foot or head to 
hand. Where the path of the current 
lies through the medulla or thorax 
the effect (other things being equal) 
will be greatest. 

3. The amperage of the current 
passing through the body has a dis- 
tinct effect on the shock. Hence, with 
the same condition of points of con- 
tact and duration of contact, the 
effects from higher voltages are great- 
er. 

4. The duration of the contact has 
an effect on the shock, as it is shown 
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that the heart does not beat during 
the period of contact. 

5. The passage of the current 
through the body may have a per- 
manent effect on the heart. There 
may be a temporary inhibition, or 
damage of the heart muscle, or ventri- 
cular fibrillation may be setup. The 
exact nature of these effects is not 
known and research is needed to clear 
up the problem. 

6. The passage of the current 
causes a profound paresis or inhibition 
of the respiratory function. This 
inhibition is at or near the respiratory 
centre and may not be permanent. 
As to the exact nature of the lesion 
little, if anything, is known. 

7. The passage of the current 
causes an inhibition of the vaso-motor 
system, particularly the vasoconstric- 
tors. The nature of this inhibition or 
block is not known. | 

8. From the time of the passage of 
the current until the return of the eye 
reflex, the brain is insensitive to ex- 
traneous influences, such as stimula- 
tion of the central end of the cut 
vagus or cut sciatic. Hence, many 
of the usual tests for life fail. 

To sum up: after the passage of the 
current, the patient is unconscious 
and not breathing. The pulse cannot 
be felt at the wrist or temple, and at 
times the heart beat cannot be heard 
with the stethescope. Many of the 
usual tests for life give negative re- 
sults. The pupils are dilated and the 
skin cold and moist. At times the 
body is rigid. 

In a patient in this condition, re- 
suscitation is clearly indicated as a 
remedial measure. By resuscitation, 
the lungs will be ventilated, venous 


blood will be forced to the heart and 
will not be allowed to stagnate in the 
abdomen as a result of the inhibition 
of the vasoconstrictor nerves; rhyth- 
mic pressure will be maintained, caus- 
ing a massage of the heart, and having 
an effect on the return of voluntary 
breathing. By the ventilation of the 
lungs and maintenance of the circula- 
tion, oxygenated blood is carried to 
the respiratory centre, and if gross 
damage has not resulted from the 
passage of the current or from lack of 
oxygenated blood over a period, this 
supply of oxygen to the centre will 
aid in removing the block. 
Immediately on being cleared from 
the current, the patient is placed in 
a prone position, the mouth and 
throat cleared of any foreign sub- 
stance, and the tongue brought for- 
ward. The arms are placed above 
the head to expand the chest. One 
arm is bent at the elbow and the head 
rested on the forearm to keep the 
mouth out of any dirt. The head is 
turned on one side, the face being 
away from the crook of the bent 
elbow so that the nose and mouth are 
free for breathing and in a position 
that they may be easily cleared. 
The operator will straddle the 
patient, the knees in such position 
that when the operator is in the pres- 
sure position, the thigh is perpendi- 
cular to the floor. The operator will 
place the hands on the small of the 
back with thumbs alongside the 
fingers and hands turned outward, 
the little finger resting on the lowest 
rib. This will place the hands so that 
they are over the three lowest ribs. 
As these ribs are not attached directly 
to the sternum and are flexible, move- 
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ment of the ribs is obtained with 
moderate pressure. This movement 
is greatest if the hands are placed as 
far apart on the back as is possible 
without slipping off. (See Fig. .1.) 
With the hands in this position, the 
operator kneels forward until his 
thigh is perpendicular to the floor 


and his shoulders are directly over 
his hands. Care must be exercised to 
keep the arms straight and rigid in 
this position. If these instructions 
are carried out maximum pressure 
with minimum effort is obtained. (See 
fig. 2.) 

When pressure is exerted on the 


Fig. 2 
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three lowest ribs in this manner, the 
liver, spleen, and stomach are elevated 
and so bring pressure on the dia- 
phragm elevating it and thus com- 
pressing the chest and causing an 
expiration. At the same time, during 
the pressure, blood is forced from the 
abdomen through the veins toward 
the heart, thus aiding in maintaining 
the circulation. This movement of 
blood from the large vessels of the 
abdomen to the heart also offsets the 
effect of the inhibition of the vaso- 
constrictor nerve system. 

The pressure is then removed from 
the back by the operator rocking back 
on his knees, sitting on his heels, re- 
moving his hands from the back and 
allowing his arms to fall in a relaxed 
position of rest. (See Fig. 3.) By 
the removal of the pressure, the ribs 
assume their normal position, the 
liver, spleen, and stomach descend, 
followed by the diaphragm, resulting 
in an inspiratory movement of the 
lungs. It is clearly seen that the 


expiratory and inspiratory move- 
ments of the lungs are brought about 
by the diaphragm in a manner closely 
approximating the mechanics of nor- 
mal breathing. This cannot be said 
of any method of resuscitation except 
the Prone Pressure Method. 

Due to the necessity at times of 
continuing resuscitation over com- 
paratively long periods, it is import- 
ant to provide periods of rest for the 
operator. Even in short cases of from 
ten to thirty minutes of resuscitation, 
the operation, due to the movements 
and to the possible excitement, may 
be very fatiguing. It is also import- 
ant to be certain to entirely remove 
the pressure from the back. The 
operator is therefore instructed to 
entirely remove his hands from the 
back of the patient, sit back on his 
heels and drop his arms in a relaxed 
position. 

After a pause, he will kneel forward 
and bring pressure to bear in a similar 


manner. ‘The alternating of pressure 
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and removal being carried out from 
twelve to eighteen times per minute. 
In teaching resuscitation, it is ad- 
visable to maintain a rhythm of ten 
to the minute and during practice to 
insist on the rate of ten, as the great 
tendency is to go too fast. 

During the continuance of the re- 
suscitation, the mouth and throat of 
the patient should be kept clear. 
Every endeavour should be carried 
out to maintain the warmth of the 
patient by blankets, hot water bottles, 
and other suitable means. These 
attentions, however, must not inter- 
fere with the efficient continuance of 
the resuscitation. 

In regard to the use of stimulants 
by hypodermic during the continu- 
ance of resuscitation, little of a defin- 
ite nature can be said. Many stimu- 
lants have been tried, the beneficial 
results being extremely doubtful. At 
the present time, there is a feeling 
developing in the minds of those most 
closely associated with the treatment 
of electrical shock cases, that the use 
of hypodermics militates against the 
successful issue of the case. Admini- 
stration of adrenalin directly into the 
heart muscle, using a needle at least 
three inches long, may have a bene- 
ficial result but even this has not been 
proved. It may be said that the 
administration of stimulants by hypo- 
dermic is not an important therapy 
in electric shock cases. 

The continuation of resuscitation, 
if necessary, over long periods, is of 
the utmost importance. It has been 
proved that from the time of the 
passage of the current until the return 
of the eye reflex, the brain is insensi- 
tive to extraneous influences. Hence, 


as stated above, many of the usual 
tests for life may fail. There are 
many cases on record of the successful 


‘resuscitation of persons from electrical 


shock by the efficient application of the 
Prone Pressure Resuscitation Method 
over periods of upwards of three 
hours, during this time little or no 
indication being given that the 
patients were alive. ‘‘Nothing less 
than the cooling of the body or the 
onset of rigor mortis should be taken 
to be evidence of death.” 

On the return of voluntary breath- 
ing, the operator must endeavour to 
bring his rhythm into synchronism 
with the breathing of the patient. It 
has been found that the voluntary 
breathing often has the same rhythm 
as the resuscitation and every en- 
deavour should be made not to inter- 
fere with the first feeble efforts. The 
patient, on recovering breathing after 
electrical shock, will very often start 
to struggle and attempt to get up. 
He must be kept lying down and on 
no account allowed to rise. As soon 
as consciousness returns, it is a simple 
matter to have him lie still, but, before 
this, force may be necessary. It is 
quite apparent that with an inhibition 
of the vasoconstrictor nerve system, 
if the patient be allowed to sit up or 
stand up, there is danger of the blood 
remaining in the large blood vessels 
of the abdomen bringing about a 
serious syncope. 

If it becomes important for any 
reason to move the patient before the 
return of voluntary breathing, this 
must be done in such a manner that 
the patient is lying prone and that 
resuscitation may be carried out dur- 
ing transportation. It is well to 
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emphasize the fact that resuscitation 
cannot be carried on on a patient 
lying on a stretcher. To transport a 
patient after voluntary breathing has 
returned, provision should be made 
so that he can lie down in a comfort- 
able position in such a conveyance 
as an ambulance, truck, or express 
cart. Under no circumstance should 
he be transported sitting up in a 
motor. 

In training employees or others in 
resuscitation, it is important that the 
effects of drowning, gas poisoning, 
and electrical shock, be explained in 
as simple terms as possible. The 
mechanics of the act of breathing 
should then be explained using as few 
technical terms as a clear explanation 
will permit. The exact detail of re- 
suscitation should then be demonstra- 
ted using one of the class as a patient. 
The class should then be paired off 
and half the class lie down as victims, 
the operators being instructed in each 
step to be taken, in carrying out the 
resuscitation. After the instruction 
of half the class, the exchange of 
operator and patient is carried out 
and the other half instructed. It is 
well then to carry out another demon- 
stration, as it assists the class to 
notice their mistakes. - Usually, many 
questions will be asked about various 
points. Definite arrangements should 
be made to have regular practices in 
resuscitation. The employees in the 
electrical public utility industry are 
required to practise resuscitation 
twice a month. Records of these 
practices are kept with details of 
attendance. These records are care- 
fully checked and followed up where 
necessary. During the practices, the 


men are taught to change from one 
operator to a relief operator without 
losing a stroke or the rhythm. Also, 
other matters of importance in an 
emergency are explained. 

In the electrical public utility, the 
employees are often working many 
miles from the head office and arrange- 
ments must be made to efficiently 
handle any emergency. Clear and 
explicit instructions are prepared as 
to telephone advice, to responsible 
officials, calling of medical help, pre- 
paring to care for the patient, and pro- 
viding consulting advice by telephone. 
In certain remote plants special sup- 
plies are available for the doctor when 
he arrives. Every endeavour has 
been made to anticipate the require- 
ments for dealing with the case by 
the men and for assisting the doctor 
when he arrives. The doctor can 
greatly assist by sustaining the morale 
of the men and by encouraging them 
in their efforts, as it is well recognized 
that they very likely will be nervous 
and excited. 

On the afternoon of May 22, 1926, 
an operator in one of the power houses 
in Ontario, was cleaning a window 
and in a moment of thoughtlessness 
brought his head in contact with a 
22,000 volt bus, receiving the current 
from head to hand and leg. He fell 
back in an unconscious condition and 
appeared lifeless. Fellow employees 
immediately de-energized the bus-bar 
and surrounding apparatus, lowered 
the man to the floor, and one of them 
started prone pressure resuscitation. 
Other employees telephoned for a 
doctor to a town a few miles distant, 
and, although the roads were in very 
bad condition and there was a very 
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bad hill to come down, other members 
of the staff brought the doctor to the 
power house and also brought nurses. 
At the same time, long distance com- 
munication was set up with those in 
charge of the work in Toronto and 
with the Medical Consultant. By 
the time the doctor had arrived, re- 
suscitation had been carried on for 
sometime and the patient started to 
breathe voluntarily about thirty 
minutes after the accident. ASta 
result of consultation over long dis- 
tance, the patient was put to bed in 
one of the employee’s houses near the 
power house, under the care of the 
nurses and doctor, and received the 
necessary first-aid treatment for his 
burns. After a few days, it was found 
possible to move him and with the 
usual assistance he was brought to 
the Toronto General Hospital where 
he has been receiving care under Dr. 
Re. Gaby; The details of the 
progress of the case in the hospital 
have been given in a paper by Dr. 
Gaby. 

This is a simple statement of the 
handling of a severe case of electrical 
shock and burns, and it is rather 
typical of cases that have, unfor- 
tunately, happened in various parts 
of the province. 

Where do we stand at the present 
time in connection with the treatment 
_ of electrical shock? As far as is known 
the passage of an electrical current 
through the body at times has a direct 
cardiac effect, this apparently being 
either an effect on the heart muscle, 
or in the setting up of ventricular 
fibrillation. ‘The exact details in con- 
nection with the effect of the electrical 
shock on the heart have not, up to 


the present, been exhaustively inves- 
tigated. Another effect is to cause a 
profound inhibition or block of the 
vital centres of the brain, particularly 
the respiratory centre, the vagus 
centre and, the vaso-motor centre. 
By the application of artificial respira- 
tion, the lungs are ventilated, and 
venous blood from the liver, spleen, 
and stomach is forced toward the 
heart. By the continued application 
of resuscitation, the ventilation of the 
lungs is kept up until the temporary 
paresis or inhibition of the respiratory 
centre passes off, when the breathing 
becomes voluntary, the procedure 
may be stopped. One naturally asks: 
What is the nature of this block in 
the vital centres of the brain, and 
what can be done to lessen the time 
of this profound inhibition or tem- 
porary paresis? So far as is known at 
the present time, nobody has answer- 
ed these questions. I may be antici- 
pating, but I have great hopes that 
it will be answered sometime within 
the next year or so, and I sincerely 
hope it will be answered in Toronto. 
This can only come as a result of the 
close co-operation between members 
of the Engineering and Medical Pro- 
fessions. If each will bring to the 
problem the background of his pro- 
fession, as well as the specialized 
technique in methods of analysis and 
control, they will jointly be able to 
solve what appears to be a baffling 
problem. 

In the meantime, since our men 
are thoroughly trained in the latest 
technique, is it too much to ask for 


co-operation and support? 
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Recuscitation Medal Presented at Sarnia 


N May 20th, 1927, Mr. Harold 
Hedges, a lineman in the 
Sarnia Rural Power District, 
in carrying out his work as a 
lineman received a shock of 26,400 
volts to ground. He was rendered 
unconscious and not breathing Assis- 
tance was quickly given by other 
members of the line gang and he was 
removed from the pole and resusci- 
tation started. After Dr. C. M. Car- 
ruthers was called, he was removed to 
the hospital in Sarnia in an ambulance 
resuscitation being carried on during 
the transportation and in the hospital. 
Assistance was given in resuscitation 
not only by the members of the Sarnia 
Rural Power District, but also by the 
line gang of the Sarnia Hydro-Electric 
System, and certain operators from 
the Operating Department of the 
Hydro-Electric Power Commission 
operating Sarnia substation. It was 
necessary to use these different men 
as resuscitation had to be maintained 
from two o’clock in the afternoon 
when the accident occurred, until ten 
o’clock at night, when Hedges began 


to breathe of his own volition. ‘This 
is the longest: case of resuscitation 
from electrical shock that there is a 
record of, either in America or any 


Canadian Electrical Association 
Resuscitation Medal 
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Group Photograph taken after the Presentation 


other part of the world, and is an out- 
standing evidence that quick and 
continuous application of resuscita- 
tion by trained and experienced men 
will, in cases where it seems almost 
impossible to resuscitate, result at 
times in success. 

The matter was reported. to the 
Canadian Electrical Association and 
two resuscitation medals were 
awarded, these being presented in 
Sarnia by Mr. Wills Maclachlan, 
representing the President of the 
Canadian Electrical Association. 

After the presentation a group 
photograph was taken of Mr. Hedges, 
together with those who carried out 


the successful resuscitation, and some 
of those present at the presentation 
of the medals. Mr. Hedges will be 
seen sitting in the centre of the photo- 
graph, Mr. Storey, the Superinten- 
dent of the Sarnia Rural Power Dis- 
trict, being on his left hand, Mr. 
McMann, the foreman for the Sarnia 
Hydro-Electric System, being on his 
right hand. 

Mr. R. R. Cousins, immediately to 
the left of Mr. Storey, is the holder of 
a Canadian Electrical Association 
medal, individually having at a pre- 
vious time won this medal, and he 
also was very prominent in this 
resuscitation. 
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Notes of Interest 


Messrs. Higgins, Van Ness and 
Gisiger, engineers of the Pennsylvania 
Water and Power Company, Balti- 
more, Md., spent two days with the 
Commission’s engineers recentiy at 


Toronto and Niagara Falls. This 
Company has in hand a large hydro- 
electric development on the Sus- 
quehanna River and their engineers 
are visiting the larger plants in Cana- 
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da for the purpose of securing ideas. 
Mr. Higgins in thanking the Com- 
mission stated: ‘‘We regard our dis- 
cussion of our plans, practices and 
experience with you and your en- 
gineers, to be among the most profit- 
able of our trip. We enjoyed every 
minute of our day in the Niagara 
District and especially the Queenston 
Plant. 


Such intercourse and co-operation 
between engineers and officials of 
different organizations in similar lines 
of endeavour result in benefits to all 
parties. 


A farewell dinner was given at Hart 
House, University of Toronto, on 
December 29, 1926, in the honour of 
Mr. J. A. Knight, who recently left 
the Hydraulic Department of this 
Commission to take an important 
position on the Engineering staff of 
the Aluminum Co. of Canada, Limi- 
ted, at Arvida, Que. The dinner was 
given by the Toronto Branch of the 
Engineering Institute of Canada, of 
which organization Mr. Knight was 
Vice-Chairman. Mr. Knight and his 
associates will be engaged upon the 
design of the proposed development 
at Chute a Caron, Que. 


Three other Hydro men who have 
also joined the Engineering staff of 
this Company in connection with its 
Hydro developments are: Messrs. 
G. O. Vogan, Ross M. Carmichael and 
Robert Morham. 


The Bulletin wishes all of the above 
former members of the Commission 
staff every success in their new en- 
deavours. 


An invitation has been received 
from Mr. H. M. Johnson, Chairman 
Meter Committee, New England 
Section, National Electric Light As- 
sociation, asking that representatives 
from this Commission attend a group 
meeting of this section to be held at 
Boston on February 7th and 8th. A 
subject for discussion at this meeting 
will be ‘““Totalizing and remote meter- 
ing methods,’ and our representatives 
are asked to give an outline of the 
various systems for accomplishing 
this as applied to power. 


% * * * 


We have received a letter from 
Mr. H. F. Gurney, Officer-in-Charge, 
His Majesty’s Trade Commissioner, 
enclosing a copy of letter to the De- 
partment of Overseas Trade, London, 
England, by Mr. H. Hemming, 
Managing Director, Aircraft Operat- 
ing Co. Ltd., and enclosing a clipping 
of a letter from Mr. Hemming to the 
‘London ‘Times. Mr. Hemming’s 
letter to the Times comments on an 
article that appeared in the October 
Bulletin describing theaerial survey for 
the Toronto-Gatineau Transmission 
Line which we quote in the following: 


To the Editor of the Times: 
Sir:- 

In view of the interest which is now 
being taken in air surveying, and 
also in connection with the proposed 
development of electric power in this 
country, may I call attention to an 
article which appeared in the October 
Bulletin, No. 10, issued by the Hydro- 
Electric Power Commission of On- 
tario? In this article, Mr. A. C. 
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Goodwin, engineer of the Transmis- 
sion Department, H.E.P.C. of On- 
tario, describes how the Commission 
successfully employed the air survey 
method for locating and purchasing 
easements for the 200-mile 220,000- 
volt line now under construction from 
Fitzroy Harbour, on the Ottawa River 
to’Toronto. The following interesting 
facts are extracted from the article:- 
(The letter here gives a brief de- 
scription of the survey as outlined in 
the Bulletin article). 

The article which is illustrated, is 
of particular interest as coming from 
an independent authority and dealing 
with work which has been success- 
fully carried out. It provides further 
evidence of the great value that air 
survey can be to the development of 
the Empire. 

I am, Sir, your obedient servant, 


H. Hemming, managing Director 
The Aircraft Operating Com- 

pany, Limited, 

8, New-square, Lincoln’s Inn 
November 24. W3Or2? 


Mr. W. H. McMackon, whose 
death at his home 522 Marion Street, 
Toronto, took place on January 38rd 
willberecalledby many former electri- 
cal associates. He owned and opera- 
ted the electric light plant at Ridge- 
town from 1899 to 1912 when he sold 
it to the Town, but continued as 
Manager until the local plant became 
part of the Hydro System. Mr. 
McMackon was the father-in-law of 
D. J. McAuley of the Municipal 
Audit Department. 


{ite 8 

A customer of jovial disposition 
presented a large lighting account at 
the Local Office of the Hydro-Electric 
Power Commission, Belleville, On- 
tario, and made the statement that 
‘the light was heavy,” which would 
seem a paradox. However he was 
advised that the substance we sell 
you cannot see and you cannot see 
without the substance we sell. The 


customer murmured the well known 
fable of Napoleon ‘“‘ Able was I ere I 
saw Elba” and departed while he was 
yet able. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Fditor. 


THE BULLETIN 29 
GMRUINUUUUNULUUUYAIULUTLLUTUHL LULU LLL 


Hypro News 


Central Ontario System 


The new 4,400 volt line from Port 
Hope to Oshawa is now nearly com- 
pleted and the section from Trenton 
to Port Hope is under construction. 

* *k * * 


The new 4,400 volt station at 
Whitby will be constructed by the 
municipality in the early spring. The 
original plans for this station called 
for the installation of one 750 kv-a. 
transformer. Owing to the growth 
of load in Whitby it would seem that 
two 750 kv-a. transformers would 
be required immediately. 


* * *K 6 


The Gooderham & Worts’ new 
radio station near Bowmanville will 
be ready for operation at the end of 
this month. 

* * * * 


An extension of three miles is now 
being added to the Port Hope Rural 
District. 


*K. *k kK % 


Niagara System 

Arrangements are being made to 
supply 120 h.p. to a land drainage 
scheme in Tilbury East Township. 
New electric motor-driven pumps 
have been purchased and it is ex- 
pected that they will be in operation 
the first week in February. 

The equipment consists of 2 60 h.p., 
motors, direct-connected to 2 centri- 


fugal pumps, each to deliver 15,000 
gallons per minute against the maxi- 
mum head of 9 ft. These replace 2 
80 h.p. steam engines, belted to 2 
vertical shaft propeller-type pumps. 

This is the first application of 
Hydro power to the drainage of land 
used for agriculture where high- 
efficiency drainage pumps have been 
used. 

The Commission is at present sup- 
plying 4 drainage schemes .in the 
Wallaceburg Rural Power District 
where each motor is belted to a large 
dash wheel. 

As there is a considerable acreage 
in the Lake St. Clair District, which 
is artificially drained, using steam 
engines as the mode of power, it is 
expected more of these steam plants 
will be replaced by Hydro in the 
future. 

*k * *k ok 

A gravel company has signed a 
contract with the Commission for 
approximately 400 h.p., to operate a 
large gravel pit south of Waterford. 
The recovery of gravel is by means 
of an electrically operated suction 
dredge, together with auxiliary equip- 
ment for washing, grading and storage 
operations. They are expected to 
commence about May Ist, 1928. 

* x * * 

In accordance with a request for 
better lighting, the Seaforth Public 
Utilities Commission has erected orna- 
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mental brackets on the main street 
from the CNR to “Huron streeu 
Each unit consists of a cast iron 
bracket with 300 watt multiple’lamps 
enclosed in acorn shaped globes. 
Good diffusion without glare and high 
efficiency are obtained by using globes 
of the rippled glass type. 


* * *K * 


Walton Rural Power District has 
been extended by a three-phase line 
from Blyth to Auburn and a tap line 
serving Londesborough. Auburn 
first received power on December 9, 
1927, and Londesborough on Dec- 
ember 21, 1927. The district is served 
from Walton station, which was in- 
stalled a few years ago to supply the 
Village of Blyth and the Town of 
Brussels. 

* * 

The St. Thomas Hydro-Electric 
Commission is taking steps to have 
the greater portion of the large com- 
mercial lighting consumers measured 
on energy demand meters. ‘This is 
a step in the right direction, and the 
installation of demand meters usually 


x * 


results in a decreased bill to the con- 
sumer. 
* °K ** * 

The growing load in North York 
Township has made necessary the in- 
stallation of additional 900 kw. in 
transformer capacity at York Mills 
substation. 


* * * *k 


St. Lawrence System 


Rural meetings have recently been 
held in the neighburhood of Brock- 
ville, where a marked interest was 
shown in rural service. Some 150 
were present at a meeting held at 
Addison, and a second meeting was 
held at Maynard. Requests were 
received for the holding of further 
meetings in the district south of Smiths 
Falls, surrounding Jasper, Toledo 
and Easton. | 


* * * * 


On the request of the village of 
Athens, an estimate is being prepared 
of the cost of building a distribution 
system in Athens. 


Cremraamcedi 


List of Electrical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission of 
Ontario in December, 1927. 


Appliances 
BENJAMIN ELECTRIC Mrc. Co. or 
CANADA, LimIrep, 11-17 Charlotte 
St., Toronto. 
6-volt Battery Charger. 
“B” Power Unit. 


BROWN & SHARPE MEG. Co., Provi- 
dence, R.I. 
Electric Hair Clippers. 
* * * * 
CANADIAN CHROMALOX COMPANY, 
LIMITED, 251 Queen St. E., Toronto. 


PTE BOLLE LIN : at 
PHM 


‘‘Chromalox.”’ 

Electric Air Heaters. 

Electric Water Heater. Type AWH 

* * * * 

CANADIAN WESTINGHOUSE COM- 
PANY, LIMITED, Hamilton, Ont. 

Low Oven Apartment Range, two 
burner cooking top. Type H.S No. 
H21437. 


* * * * 


DETROIT ELECTRIC FURNACE Com- 
PANY, 2231 Park Blvd., Detroit, Mich. 
Electric Furnace. Types LF, LFA, 
RN Bebe andsteC. 
E * * * * 
ELECTRO DENTAL Mec. Co., 33rd 
and Arch Sts., Philadelphia, Pa. 
Electro Dental Junior Unit “G.” 


* * * * 


THE Happy THouGHT FouNDRY 
ComMPANY, LIMITED, Brantford, Ont. 

“Happy Thought.” 

Electric cooking ranges. Cabinet 
series Nos. 5 and 194; low oven series, 
Nos. 4, 32 and 464. 

Electric hotplate. 
Cat. No. 129. 

Portable electric hotplate, Cat. No. 
181. 

‘“‘Sunfire’’ mantel grate, Cat. Nos. 
25 and 30. Open hearth grate Cat. 
No. 22. Portable grate type heater, 
Gat. No. 20. 


* ** * * 


‘Two-burner, 


- Tue ONTARIO EQUIPMENT Co. LTD. 
304 Sparks Street, Ottawa. 
Electrical equipment for oil burning 
furnace. 
* * * * 


PRICE AND HAWKE, 381 Wellington 
Street, London, Ont. 

““P & H” stationary battery charge 
=—vatage. type. 


REGAL ELEcTRic Mrc. Company, 
384 King Street, West, Toronto. 

Electric Floor Polisher. ‘‘Regal.”’ 

* * * * 

“BAUSCH &. LOMB” OPrTricar. Co., 
Rochester, N.Y. 

Stereoptican Type Picture Machine 

Balopticons for the projection of 
stereoptican slides or reflected images. 
Types FRA, CRM, BM. 

Automatic Balopticon for advertis- 
ing purposes. Type AUI and AU3 
automatic Balopticons. 

* * * * 

*BETTS & BETTS CORPORATION, 645 
West 43rd St., New York, N.Y. 

Motor-operated sign flasher ma- 
chines. 

““Wynk-A-Lyte”’ thermostatically 
operated, medium base flashers. 

Edison plug type, 110-220 volts; 
60 watts, Cat. No. 602; 100 watts, 
Cat. No. 608. 

Surface type, 120 volts, 60 watts, 
Cat. No. 612; 100 watts, Cat. No. 613. 
* * * * 

*CINCINNATI VICTOR Co. THE, 712 
Reading Rd., Cincinnati, Ohio. 

Portable Electric Air Heaters. 
~* Cincinnati. ” 

* * * * 

*CRAMBLET ENGINEERING CORP., 
286-288 Milwaukee St., Milwaukee, 
Wis. : 

' Thermostatically-operated sign 
flashers. Cat. Nos. A-10, B-10, C-10 
DalOrs-1275-12; C-12> D-12. 


* * * * 


*CROWE MANUFACTURING COR- 


PORATION, THE, 225-229 E. Third St., 


Cincinnati, Ohio. 

‘““Crowe.”’ Portable electrically- 
driven circular wood saws. Models 
A-6, A-8, A-12. 


ay THE BULLETIN 
UU UU OU 


Marking: ‘‘Crowe Safety Saw,” 
name and address of manufacturer; 
rating. 

* * * * 

*GRISWOLD Mrc. Co., Tue, Erie 
Pa. 

Electrically-heated waffle irons. 
Cat. No. 110-8-E. 

Ls Pe 

*O. K. MAcHINE Co., INc., Fair- 
field Ave., and Poplar St., Fort Wayne 
Ind. 


Portable motor-driven, suction 
cleaner. Model A. 


*METAL WARE CORPORATION, ‘Iwo 
Rivers, Wis. 

Electric Toy Ranges. 
B-25, B-26, B-27. 

Steam engines. 
B-31, B-42. 

Toy Steam turbine engine. 
No. B-35. 

Toy hot air engine. Cat. No. B-38. 

*SPENCER LENS Co., 19 Doat St., 
Buffalo, N.Y. 

Portable still picture projectors of 
the non-professional type ‘‘Delinea- 
scopes,’ hand operated, Models I, 
T’.M.; motor-operated, Models 1. 


Switches 
CoPpE AND Son, Lrp., 150 Hastings 
st., W., Vancouver, B.C. 
Service entrance switches, two-pole. 
Enclosed branch circuit cutouts. 


Fittings 
THE R-T Manuracturinc Company, 
39 Yarmouth Street, Guelph, Ont. 
Medium Base Sockets. Metal Shell 
Pull Chain. Keyless. 
Marking: “RT” and the rating 
stamped in brass shell. 


Cat. Nos. 
ate oN os. -Bsa0! 


Cat: 


WEIss & BIHELLER INC., 69 Adel- 
aide St., E., Toronto. 
Medium Base Sockets, 


metal shell. 
* * * * 


keyless, 


*BENJAMIN ELECTRIC Mc. Co. 
120-128 S. Sangamon St., Chicago, Il. 

Separable and non-separable por- 
celain or composition attachment 
plugs. Cat. Nos. 903, 903-A, 903-C, 
903-E, 903-H, 904, 907, 907-B, 908, 
916, 919, 938, 940, 945, 948, 960, 961, 
962; 1001. “Convert-A-Cap.”” “Cat. 
Nos. 937, 940, 946, 949, 1000. 

Adapters, parallel blade to Edison. 
Cat. Nos. 1006-B and 1009. 

Marking: “‘Benjamin’’ stamped or 
molded in devices. 


Miscellaneous 


*METEOR ELECTRIC CORPORATION, 
499 East 70th Street, New York, N.Y. 
Medium Base Sockets (As listed on 
Underwriters’ Laboratories card dated 
September 30, 1927.) | 
*k * * * 

*BELDEN Mrc. Co., (Submittor) 
23rd St. and Western Ave., Chicago 
ime | 

Radio Lightning Arrester for in- 
door or outdoor use. 

Marking: ‘‘Belden’’ with type des- 
ignation ‘‘Non-Air-Gap”’ and wording 
“Radio Lightning Arrester.”’ 

* * * * 

*PIERCE RENEWABLE FUusES, INC., 
752-58 Main St., Buffalo, N.Y. 

‘Pierce.’’’ Renewable Plug Fuses. 

* * * *k 

*COMMERCIAL ENCLOSED FUSE Co., 
1317 Willow Ave., Hoboken, N.]J. 

Cartridge Enclosed Fuses—Non- 
renewable. 


“05 These devices are under the Underwriters’ Labora- 
tories re-examination or label service. 
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Estimates of Power Capacities for Developments 
on the Mississagi River 


T is understood that the muni- 
cipalities in Ontario have been 
circularized by a statement taken 
from the Sault Daily Star of 
January 28rd, 1928, which refers to 
the capacity of the Mississagi 
River developments. 

With regard to the capacity of 
the Mississagi River; the 1925 
report of the Ontario Department 
of Lands and Forests gives the mini- 
mum flow capacity as 32,013 and the 
six months’ flow at 57,043 horsepower 
under ordinary conditions. 

The flows referred to are the nat- 
ural flows of the River, without any 
improvement of storage facilities for 
its regulation. 

The estimate submitted to the 
municipality of Sault Ste Marie at 
125,000 to 135,000 horsepower pro- 
vides for storage facilities to properly 


regulate the river,and under such con- 
ditions the continuous horsepower 
can be increased to 94,234 horsepow- 
er, which, at 70 per cent. load factor 
would justify the installation of 134,- 
600 horsepower, or approximately 
the maximum figure which was given 
to the electors at the Soo. 

The following is a tabulation of 
the power sites on the Mississagi 
River, showing the head, the estima- 
ted flow and the horsepower that 
might reasonably be expected at the 
different sites on this river. 

All data for the sites above Aubrey 
Falls was taken in toto from the 
report of the Ontario Government 
on Water Powers, published in 1925. 
From Aubrey Falls to the mouth, 
the concentrations used were those 
obtained from the reports and in- 
vestigations of the Commission’s en- 
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gineers in 1927. The run-off of 
.63 c.f.s.. per square mile of drainage 
area was used in the determination 
of the flow, which is conservative 
for this area, having in mind the stor- 
age possibilities on the Mississagi 
River: 


It is possible that from a more 
thorough investigation of the storage 
facilities of the river that the capac- 
ities of the plants under 70 per cent. 
load factor may be increased to 
150,000 to 200,000 horsepower. 


MISSISSAGI RIVER 


Estimated Capacities of Power Sites 


Con- Hoe 
Esti- tinuous at 
mated H.P. 70% 
Site Head Flow _ at 80 DLE 
% Ef. 
Rapids above Hell-gate 
Portage. «.<-.te.tsatoke l0.! 154) 2 Seer 
Hell-gate porate oy Teer 58 165 870 1,243 
Rapids below Hell-gate From Report of Ont- 
TOMAatee He aeek 20 188 444 634| ario Government of 
White Horse Rapiee 18 388 634 9067; 1925—List of Water 
Rapids above Lake Nino Power in Ontario. 
SACU apes 15 All 560 800 
Maden Borage Rape yk 530° 91,493" 2atas 
Split Rock Balls. .c05 20° “540° 981 S109 
Aubrey i alismeee ts ae ertod al O50 me orieke 18,164) 
Mashagama Portage....2.°~29 1,083 =2,723 “23-500 
Just below line between 2F | 
and 3F . eo 23 1,500 3,136 4,480 
Half mies Shore chal 
River. af 23 1,500 3,136 4,480 
One ee a half iit pete 
line between 1F and 2F... 50 1,570 7,136 10,194| Flow based on run- 
Aboure centre of “Vie @Pic OH "Ol=s.65 -Cl.s- per 
Pen -chites tenner 30 1,600 4,864 6,234/ square mile of drain- 
Two miles below te Hes age area. 
tween 188 & 1F.. ae 40 1,610 5,854 8,863 
Gros Cap, Con. VI, Haugh 
ton. Eien Peete OL OO wota Tee te Oon 
ice: Gee eee a ID bog ELS 4a 
Ther luniele aes 160 1,744 25,367 36,238 | 
Red ROck, Cres ee ee eee Sebo LO, 0ay eae 
811 94,235 134,620 
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An Electrical Pioneer 
Dies 

It is with regret we record the 
passing of Mr. Robert Elliott, Mana- 
ger, Galt Public Utilities Commission, 
on Sunday, February 5, 1928. 

Mr. Elliott was closely allied with 
the electric utility in Galt for nearly 
42 years. It was in 1886 that the 
first electrical installation was made 
in Galt when a generator capable of 
delivering 75 horsepower was in- 
stalled in an old mill and driven by 
an over-shot water-wheel. Mr. 
Elliott assisted in the installation of 
this plant and upon its completion 
became its Superintendent. In 1888 
the original company sold its holdings 
to the Galt Gas Light Company for 
whom Mr. Elliott continued to act 
as Superintendent of both electricity 
and gas departments until the electri- 
cal utility was taken over by the 
municipality in 1910. After this 


change he continued as Electrical 
Superintendent for a few years, later 
being raised to the rank of Assistant 
Manager and finally to that of Mana- 
ger, continuing as such until his death. 

Mr. Elliott can, therefore, be con- 
sidered one of the pioneers of the 
electrical industry in Ontario, and it 
is for this reason that he has been 
affectionately spoken of as the “‘ Dad- 
dy of electrical industry in Galt.”’ 

Mr. Elliott had been seriously ill 
with heart trouble since early in 
November and his end was not un- 
expected. He was born in Galt in 
1857 and although he never entered 
public life, he took a deep interest in 
all matters pertaining to the city’s 
welfare. Surviving him are his wife. 
five sons, and ten grandchildren, to 
all of whom we extend our sincere 
sympathy. 


Late Robert Elliott 
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Some Factors Involved in Bulk Transmission 
of Power 


By G. D. Floyd, Assistant Laboratory Engineer, 
H.E.P.C. of Ontario. 


(Read before the Association of Municipal Electrical Utilities 
at Toronto, January 18, 1928) 


PeSXHE transmission of large 
blocks of power over longer 
distances and the accom- 
panying increase in trans- 
mission voltage have dictated close 
attention to the electrical design and 
economic features of power trans- 
mission. By electrical design is meant 
the calculation of regulation, syn- 
chronous condenser capacity, power 
loss under load, stability of operation 
and short circuit kv-a. rather than the 
physical layout of line and towers, 
or the number and characteristics of 
insulators, clearances to towers or 
design features of that nature. The 
latter, while of the highest importance 
are of quite different nature. 

This paper will deal with electrical 
design as defined above, and will 
discuss some of the economic features 
involved, having in mind the bearing 
which these have on the final selection 
of a suitable size of conductor in 
any given case. The points dis- 
cussed apply more particularly to 
the transmission of large blocks of 
power over distances in excess of, say, 
100 miles, although generally speak- 
ing, the length of line and the 
quantity of power to be transmitted 
only affect the quantities involved in 
magnitude. That is, to say, in the 
transmission of a small amount of 


power over a short distance, some 
factors can be neglected, which must 
be considered in the case of the long 
line carrying relatively large power 
per circuit. 

In any given case, methods of 
analysis may follow different courses 
as to detail, but they all aim to arrive 
at the same*thing, tamely, thexcdec- 
termination of the most economic 
layout to transmit and deliver the 
power with a satisfactory degree of 
security. 

Assume a large block of power to 
be transmitted over some distance. 
A general survey of the problem 
would indicate that choice has first 
to be made from among several 
fundamental alternatives. 

(1) Choice of Frequency 

It so happens in practically every 
case that the transmission of power 
in large blocks has as its object the 
supply of additional power to a sy- 
stem already existing, or to serve a 
field where a standard frequency has 
already been adopted. In any case, 
the number of frequencies for which 
standard equipment is available is 
limited to two or three, hence choice 
of frequency is settled by expediency 
rather than on its technical merits. 
One or other of the standard frequen- 
cies might be deliberately chosen, 
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different from the one already ex- 
isting in the district to be served, 
and frequency changers installed at 
the receiving end, but the additional 
cost would have to be justified by 
some saving effected directly by fre- 
quency and it is often difficult to 
show this. 

(2) Choice of Voltage 

Choice of voltage is a matter of 
expediency, also in a great number of 
cases, but to a lesser extent than 
choice of frequency. In the first 
place, voltages have been standarized, 
so that if standard equipment is to 
be used to the best advantage, one of 
the standard voltages should be used. 
If interconnection is contemplated 
with another system, adoption of 
equal transmission voltage for both 
will obviate the necessity of trans- 
formation at the point of intercon- 
nection. 

Someone has stated a rough and 
ready empirical rule to be “‘one kilo- 
volt per mile oftransmissiondistance.”’ 
Of course, there are any number of 
exceptions to this rule, but it can be 
used as a first approximation in 
numbers of cases. If the importance 
of the transmission justifies it, the 
choice of voltages can be narrowed 
down to two or three, and a detailed 
analysis made of these, selecting the 
most satisfactory on the basis of 
this study. 

(3) Choice of Conductor Size 

The choice of conductor is governed 
by economic considerations once the 
voltage has been chosen, a lower limit 
to the diameter of conductor being 
set by the fact that for any given 
diameter of wire there is a voltage at 
which corona will appear on the wire. 


Therefore, unless the loss which ac- 
companies corona is accepted, the 
smallest diameter of wire that can 
be used is fixed once the voltage is 
fixed. The above assumes that con- 
ductor of the usual stranding is used. 
Recently a special stranding has 
been placed on the market in which 
the effective diameter of the conduc- 
tor has been materially increased by 
forming the conductor with a ‘hollow 
core, in which is a twisted strand 
having I beam cross section. 

Mechanical design fixes an upper 
limit because as the cross section, and 
therefore weight per foot, are in- 
creased, the towers and conductor 
support must also be _ increased. 
Sooner or later, it is found that it 
becomes more economical to use two 
circuits with total cross section equal 
to that of the single conductor. 
Better service security can be given 
with a number of parallel circuits 
than with only a single circuit, hence 
this consideration will often determine 
the maximum diameter of conductor, 
before considerations of mechanical 
design dictate division into multiple 
circuits. 

It is therefore unnecessary to make 
a detailed study of a large variety of 
conductors, as the choice can be 
narrowed down by a first approxi- 
mation to three or four. 

The problem then resolves itself 
into a calculation of the electrical 
characteristics for the two or more 
system voltages to be considered, 
and for a selected number of conduc- 
tor sizes and circuits. With this 
information available, tentative de- 
signs can be made, and approximate 
unit costs of stations compiled. The 
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Annuar Cost- $ 


Total Annual Cost 


A- Capital 


Conovctror Size- @ 


[Paes Jl 


next step is to obtain the cost of all 
items entering into the transmission 
for the various arrangements selected, 
from which, one giving the least 
annual cost can be found. If this 
atrangement is not objectionable 
for some other reason it should be 
adopted. Some of the factors which 
dictate adoption of an arrangement 
other than the most economic will 
be discussed later. 

A detailed discussion of the 
methods used to determine the line 
losses, voltage regulation, synchron- 
ous condenser capacity required, and 
other electrical characteristics is out- 
side the scope of this paper. A 
number of methods are available, 
and any one of these giving the degree 
of accuracy required can be used. 


ECONOMICS OF DESIGN. 


Quite wide latitude could be al- 
lowed in the choice of conductors and 
number of circuits if the economic 


feature were neglected. A size of 
conductor could be decided upon 
arbitrarily, and the mechanical design, 
voltage regulation and absence of 
corona might give complete satisfac- 
tion. Analysis of costs might show, 
however, (1) that due to the large 
capital expenditure in a conductor 
of large cross-section or (2) since the 
losses were extreme because not 
enough money was spent in conductor 
as a result, the total annual cost 
was higher than it might have been, 
even assuming that all other con- 
siderations had been met. 

Lord Kelvin first stated the econo- 
mic law governing the relation be- 
tween size of conductor and annual 
transmission cost. Stated briefly, it 
is that the minimum total cost of 
transmission will obtain when the 
annual cost of the money invested in 
the conductor equals the value of the 
power lost in the conductor. That 
is to say, if a curve is plotted, as in 
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Fig. 1, showing the annual cost of 
the conductor in $/H.P. year, and 
another showing the cost of the losses 
with conductor cross-section as ab- 
scissae, the point of imtersection is the 
point of minimum total cost, and the 
conductor corresponding to this point 
will be the most economic for the 
conditions assumed. 

Practically, it is not correct to take 
the cost of the conductor alone. 
There are several items of cost which 
vary with the size of conductor., The 
first, and most obvious, is the con- 


70 


aon 


MILE 


ductor support. When synchronous 
condensers are used, the kv-a. of these 
varies to some extent with the size of 
conductor, and to a greater extent 
with the number of circuits. If these 
costs be included, a new curve A, Fig. 
1 is found for the annual cost of 
capital, and a new point of inter- 
section with the loss curve. 

While a first approximation of the 
conductor size may be made neglect- 
ing some of the variables and taking 
cost of conductor alone, the better 
plan is to include all of the capital 
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cost entering into the transmission, 
determine the annual cost, and add 
to it the cost of the losses. If the 
total cost is plotted, in a similar way 
to Fig. 1, the point of least annual 
cost will be shown, and the economic 
size of conductor found. By this 
method, there is the added advantage 
that the calculation at once shows 
the annual cost of transmission, and 
itemizes the component parts, giving 


information which 
other purposes. 

A general study of the economy or 
otherwise of transmitting various 
amounts of power can be made in a 
manner similar to that outlined above. 
In this case, a set of calculations must 
be made at several values of power 
transmitted, for each circuit condition 
and size of conductor. 

Figures 2, 3 and 4 show typical sets 


is valuable for 
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of curves for an economic study of the 
annual cost of transmitting various 
blocks of power at 120 kv. and 200 kv. 
over selected numbers of circuits. 
The transmission distances considered 
were 100, 200 and 300 miles. ‘These 
curves are only intended to show a 
_typical case, and cannot be applied 
generally. This will be apparent at 
once when it is realized that an annual 
cost is made up of factors that vary 
over a wide range, enough in many 
cases to make the curves appear in an 
altogether different relation, both 
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among those in one group, and be- 
tween groups themselves. 

For the particular system shown in 
the above three cases, it is apparent 
that for a transmission distance of 
100 miles, it is always more expensive 
to transmit at 200 kv. than at 120 kv. 
If transmission is undertaken at 120 
kv., it will be cheaper to install a 
fourth circuit when the load is in 
excess of 200,000 h.p. total or 66,000 
h.p. per circuit, based on the original 
number of circuits. 
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The 200 mile system shows very 
little difference in annual costs be- 
tween the two voltages studied up to 
loads of 300,000 h.p. total. Above 
that load there is a fractional ad- 
vantage for the higher voltage. 

The 300 mile system shows a con- 
siderable saving if operation at the 
higher voltage is undertaken. 


Cost oF POWER Loss. 


There is always a question as to 
how the cost of power loss should be 
estimated. Any particular case 
should be analyzed very carefully 
before assigning a value, which may 
be found later to be in error. 

Some of the factors bearing on this 
point may be briefly analyzed. 

(1) Where all the power cannot be sold 

In this case it seems hardly fair to 
charge anything more to the account 
of transmission losses than the actual 
cost of generation, or if the power is 
purchased, the cost to the purchaser, 
at the point of purchase. A different 
value might be assigned depending 
on whether the power was steam 
generated or hydraulic. In the for- 
mer, the fuel cost, which varies with 
thesioad;..1s ta iimajor- tactot, in costs 
In the latter case, the capital cost is 
practically the total, and as long as 
generating capacity is available, it 
might as well be used supplying losses, 
thus keeping down the total cost to 
the consumer by using a smaller cross- 
section of conductor. 

Obviously, the growth of load in 
reference to the station capacity and 
the life of the line must be estimated, 
for while a smaller conductor might 
be satisfactory for the first few years 
of operation, the natural growth might 


be quick enough to justify a larger 
one, if the whole life of the line be 
considered. 

(2) Where all the power can be sold 

It is a rather nice point to decide 
what figure to use in this case. If no 
further power could be developed, or 
was available, the selling price of the 
power at point of delivery, would 
seem to be the logical figure to use. 
If power could be developed, the cost 
of generation for the next plant might 
be taken. This plant might be hy- 
draulic or steam, and if the latter, 
the question of load factor would have 
to be considered, as the cost of genera- 
tion in a steam plant depends very 
greatly on the load factor of the plant. 

(3) Load Factor 

As far as the cost of the losses is 
concerned, load factor is considered 
only where the power is disposed of on 
a kilowatt-hour rate, or is purchased 
on that basis. If there is | inter- 
connection with another system, the 
latter disposing of off-peak power, 
then the economy of the system as a 
whole will be determined to a greater 
or less extent by the amount of energy 
available for secondary power. No 
rule can be laid down in cases like 
this regarding the value of the losses. 
Each case should be considered on its 
merits, and a fair value arrived at 
after all factors influencing the cost 
have been considered, and given due 
weight. 

The final selection of operating 
voltage, conductor and number of 
circuits cannot always be made solely 
from an inspection of curves similar 
to the ones just discussed. Even if 
the number of variables from which 
choice can be made has been narrowed 
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down before the calculations were 
made, the final decision must be made 
subject to a number of limitations. 
Some of these have been mentioned 
previously, for example, the limitation 
due to formation of corona, and that 
imposed by mechanical design. 

There are other limitations which 
influence the final selection of con- 
ductor and number of circuits, and 
involve the final decision as to system 
voltage. 

(a) Security of Service 

Where large blocks are to be trans- 
mitted, it is practically essential that 
the service be continuous, therefore 
any design which cannot guarantee 
this, should not receive consideration 
solely because it happens to be the 
most economical. Economic studies 
might indicate that a block of, say, 
300,000 h.p. could be transmitted 
more cheaply over one circuit of 
800,000 cir. mils conductor at 220 
kv. than over three circuits of 600,000 
Ci wits. vat. Osky. tlowever:. it 
would be practically impossible to 
guarantee continuous service with the 
more economic arrangement, and this 
arrangement, consequently would not 
be adopted. 


The question of security of service 
versus most economic number of cir- 
cuits appears to be one that will 
always be raised when transmission 
voltages of the order of 220 kv. are 
contemplated. The large block of 
power at 110 kv. usually requires a 
number of circuits for economic 
reasons which will guarantee con- 
tinuity of service: “<[hat is, to say, 
the reduction in losses by providing 
extra circuits may more than com- 


pensate for the annual charges on the 
cost of the extra 110 kv. circuits. 
Service security may be obtained, 
however, in other ways than by pro- 
viding a multiplicity of circuits, for 
blocks of power usually available in 
one locality. Methods that suggest 
themselves are. 


(1) Building a line of the very best 
type mechanically and electri- 
cally, and providing adequate 
maintenance, the idea being to 
reduce line outages to the least 
possible number. | 

(2) Providing interswitching sta- 
tions, in the case of long lines 
without intermediate stepdown 
stations. These interswitching 
stations, if equipped with oil 
circuit breakers, would clear a 
section of line in trouble, leav- 
ing. the remainder in service. 
There must be a minimum of 
two circuits if the above ar- 
rangement is contemplated. 

(3) Using a line relay protective 
scheme which would clear 
faulty lines quickly, limiting 
the damage to the line, so that 
it could go back into service 
with the least possible delay. 

(b) Limitations due to short circurt 
ky-a, 


This is perhaps more dependent on 
the amount of power that may be 
concentrated on a system than on the 
number of circuits. ‘The short cir- 
cuit kv-a. that a circuit breaker can 
handle without damage is lmited, 
hence, any layout that is proposed 
must keep this limitation in mind. 
Circuit breakers are being built with 
ever increasing rupturing capacity, 


44 THE BULLETIN 
AMULET MET TM 


but systems are growing larger to 
the same or even greater degree, and 
the system must be designed with 
this limitation always in mind, and 
the short circuit kv-a. on any parti- 
cular circuit breaker restricted to not 
more than the estimated capacity of 
that circuit breaker. 

(c) Limitation due to Line Instability 

There is a very definite upper limit 
to the amount of power that can be 
transmitted over a circuit of given 
impedance. ‘Therefore, before a final 
decision is made as to the size of 
conductor and number of circuits to 
be used to transmit a given amount of 
power, calculation should be made to 
determine whether the _ specified 
amount of power can be transmitted. 

Briefly stated, transmission of 
power over an alternating current 
circuit containing impedance is ac- 
companied by a displacement in phase 
between the voltage at generating and 
receiving ends. This phase angle 
increases with load until at an angle 
of approximately 90° between the 
two voltages, the maximum power 
transfer occurs. If an attempt is 
made to increase the power transfer 
the synchronous equipment at either 
end of the line drop out of step. ‘The 
phenomenon is exactly similar to the 
limit of power output, or its equiva- 
lent, the pull-out torque of a syn- 
chronous motor. 

In a number of cases, this problem 
hasoccurred without being recognized. 
It is not limited to long lines at high 
voltage, although more likely to occur 
under those conditions, because the 


economic load per circuit may be 
higher, and because the increased 
length of line, and increased separa- 
tion of conductors both cause an 
increase in the impedance between 
generator and load. Hence, if the 
loading per circuit is suspected of 
approaching the maximum power 
limit, a further study of this possi- 
bility should be made, and means 
provided, if considered necessary, to 
improve conditions. 


SUMMARY 


An attempt has been made to indi- 
cate in a general way how the problem 
of transmitting a block of power may 
be analyzed, and the information 
necessary for an analysis of the same 
indicated. 

The factors influencing choice of 
conductor and number of circuits to 
give most economic operation have 
been discussed, and some of the limi- 
tations affecting the final choice have 
been pointed out. 

Naturally, each system must be 
studied on its merits, and no general 
conclusions can be drawn from a 
study of an isolated case. ‘This point 
cannot be too strongly emphasized. 
There are so many factors affecting 
the final decision on any one point 
that it is quite impossible to make a 
reasonable guess at what should be 
done, unless a study is made of the 
proposed system. Even with the 
data made available by calculation, 
it is still very often a matter of good 
judgment to make a final selection 
of the best layout. 
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Discussion 


Mr. G. D. Floyd: In the first place 
I want to say that the features 
covered by the paper do not cover 
everything that has to do with the 
Bulk Transmission of power. I have 
undertaken to write or set out some 
of the factors involved in the elec- 
trical design; and by electrical design, 
I mean design features such as the 
calculation of regulation, the conden- 
ser capacity required, and other fea- 
tures of that nature. I did not in- 
tend to touch the mechanical fea- 
tures or anything of that nature. 

The two have very little bearing 
one on the other, and the latter would 
require a paper in itself. 

In the second place, the paper really 
deals with the bulk transmission of 
power; that is, the transmission of 
relatively large blocks of power; 
from a lower limit of 100,000 h.p., 
and from there up as high as the 
transmission of power goes. 

Mr. E. V. Buchanan, London: 
In speaking of the total annual cost, 
the writer simply mentions the capi- 
tal charges, I believe, on the cost of 
the conductor and its supports. 
Wouldn’t the annual maintenance 
cost have to come in that calculation, 
to get the proper equation between 
the cost of the transmission line and 
the cost of the losses? When an 
engineer makes his calculations, works 
them out to great refinement and gets 
his answer, how long does this de- 
signed transmission line remain the 
most economical line? In dealing 
with problems of distribution, I 
find that one day we think that we 


have an economical distribution sys- 
tem, but a month or so later it is all 
wrong because of the rapid growth of 
the load. 

Mr. Floyd: The line A., which is 
called Capital is not the money that 
we have invested in the line, but 
the annual cost of the money. ‘The 
maintenance charge is one item in 
that total percentage. The second 
point was, how long is a transmission 
line an economic line? If you figure 
out the economic line for a given block 
of power, it is only economical as 
long as you are transmitting that 
block of power. If your load in- 
creases, you are not operating at the 
economic point any longer. If you 
refer to Figure 4, these curves show 
the annual cost for different amounts 
of power at the transmitting end. 
You will note that we have taken 
four circuits at 120 kv. ‘The cost 
starts at 200,000 h.p., at about 86 
per cent. and gradually decreases 
as the power is increased, till at about 
300,000 h.p., the cost was about 
78 per cent. You will note that, for 
a considerable amount of power, 
either side of that most economic 
power curve, it is relatively flat, so 
that you will be operating practically 
as an economic line for a given value 
of power on either side. But if it 
was increased greatly, you will come 
to a point—at a little over 400,000 h.p. 
—where it will be iust as cheap to 
put in six circuits, and, theoretically 
speaking at that point two extra 
circuits should be put in, and the 
annual cost would be the same. 
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Canadian Watthour Meter Practice 


By Joseph Showalter, Canadian Westinghouse Company, 
Limited, Toronto 


(Read before Association of Municipal Electrical Utilities at Toronto, 
January 19, 1928) 


N\HIS subject would indicate 
that meter practice is dif- 
ferent in Canada than else- 
where. ‘This is true. 


GOVERNMENT INSPECTION 


We have in Canada, authorized by 
the. ‘British North America Act”’ 
and operated under the Department 
of Trades and Commerce, a system of 
Government Control over all our 
watt-hour meters. 


Every make or type of meter sold 
in Canada must have the approval of 
the Gas and Electricity Inspection 
Department at Ottawa. To obtain 
this the manufacturer must send a 
sample meter to Ottawa along with 
complete specifications and drawings. 
If the department, after many tests 
is satisfied, a bulletin is issued authori- 
zing its use. 

Each meter used on a customer’s 
load must be a duplicate of a meter 
approved at Ottawa, and must be 
tested and sealed by an inspector of 
the Gas and Electricity Inspection 
Department. 


The official looking red wax seal 
covering the ends of wires threaded 
through the cover nuts and studs is 
completely effective in preventing 
access to the interior of the meters. 

If it is necessary for any reason to 
break the seal wires to make adjust- 
ment or repairs to the mechanism of 


the meter it must be again submitted 
to a Government meter inspector for 
test and seal. 

The seal bears a date, the year and 
the month. ‘The Inspection Depart- 
ment keeps a record of all meters 
tested, with system serial numbers, 
which they mark on them. After 
five. years service, duiine theacien 
year they must be brought in and 
retested and if approved resealed, by 
an authorized inspector of the Domi- 
nion Government. 

Any meter failing to test within 
the limits of the Department is re- 
jected and must be adjusted by the 
meter man of the local system. until 
it is within the required limits accord- 
ing to the Inspector’s Standard meter. 

The limits provided are 3 per cent. 
fast or slow, tests to be taken on a 
small load and a larger load. ‘This 
tolerance would seem rather liberal. 
The fact is that most Inspectors work 
closer and try to keep all meters they 
verify within at least 2 per cent. on 
small and large loads, but make use 
of the extreme tolerance to pass an 
occassional meter that cannot be 
adjusted any closer on both light and 
heavy loads. 

The Government Inspector makes 
no adjustments. His instructions are 
to make tests only, and to make a 
record and charge a fee for each test, 
whether the meter is approved or 
rejected. 
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METER SIZES 


Another reason why Canadian 
Meter Practice differs from that else- 
where, is that electricity*is cheap here. 
More of it is used and we require 
larger meters. The smallest size of 
single phase meter supplied is 10 
amperes. In Ontario more 25 ampere 
three wire meters are sold than of 
any other size. 

We have very little direct current, 
so the only meters manufactured in 
Canada are induction meters for 
alternating current. 

Meter design has become quite 
standardized by the Canadian Manu- 
facturers, this makes for convenience 
and efficiency in Canadian Meter 
IPracice, 

Our meter practice is becoming 
standardized but is not being given 
the serious attention by a great many 
Public Electric Utility Systems, that 
it should receive. 


THE METER MAN 

Every Public Electric Utility Sy- 
stem should have a competent meter- 
man. If the system is so small that 
there is only a manager and one or 
two assistants the manager should be 
qualified as the meterman. 

As’ an alternative a number of 
Systems might employ a meter man in 
common. 

In a small system the meter man 
can maintain and test all meters, 
install them on the customer’s premi- 
ses and make the readings for billing. 
He becomes acquainted with each 
installation and customer. He is 
often the only representative of the 
Public Utility System that the cus- 
eomer ever Sees) 


In a larger system he may have 
assistants but all work associated 
with meters comes under his super- 
vision, except in some of the larger 
systems where the accounting depart- 
ment is responsible for the reading of 
meters. 


METER DEPARTMENT 


A meter man will need a meter 
department. ‘The meter department 
should centre in a definite place set 
apart for the purpose; a light dry 
clean room or corner where a suitable 
test rack, work bench and storage 
places for meters are located. 

The equipment is not costly. The 
most important is the test standard 
wattmeter, or watthour meter. The 
latter, commonly known as a rotating 
standard, is almost universally used. 
This is a very convenient and reliable 
instrument and is provided with 
multiple coil winding and switch or 
links to alter the rating from that 
suitable for small size meters to that 
needed for large meters. Several of 
the meter manufacturers supply these 
rotating standards. 

Various designs of test boards are 
found in different meter departments. 
They range from a simple circuit with 
a group of lamps arranged on the wall, 
to elaborate sets, factory made with 
phase shifting devices and other 
features. Almost every meter man 
has his own idea as to the arrange- 
ment of a test board, but all test 
boards constitute a means of con- 
necting the meter to be tested quickly, 
into a circuit in series with a test 
standard and load. There is usually 
a two or three pole switch at the 
source of current, flexible leads for 


48 PAE BOLLET LN 
i 


connecting to the meter, a place to 
hang the meter and a place for the 
standard, and several switches to vary 
the load. ‘There is usually a creep 
switch, also, which disconnects the 
load but leaves potential on the meter. 

The Government Inspection De- 
partment requires in addition a dial 
test rack. This is a board placed 
usually on the wall where a dozen 
meters or so can be connected in 
series on a load to be operated several 
minutes so as to verify the dial 
reading. 

A reasonably large work bench is 
the only other important piece of 
equipment in the meter department. 
This is needed for any repairs or 
cleaning. A large size is needed 
when numbers of meters are being 
inspected and sealed. Here they are 
placed in rows after being tested, 
wired up and the wax applied. When 
a quantity of new meters are being 
handled or old meters are in for re- 
inspection, quite a bit of bench space 
is needed. 

Some small tools, jewellers’ oil, 
pith, crocus cloth, benzine, some 
bearing jewels, and pivots and per- 
haps a few other replaceable meter 
parts complete the essentials of a 
meter department. 


METER APPLICATION 


Canadian Meter application is fair- 
ly well standardized. The ten ampere 
two wire meter is used in all ordinary 
residences where the load consists of 
lights and socket plug appliances. 
All ordinary homes with lights and 
range and perhaps a water heater are 
metered with the twenty-five ampere, 
two hundred and twenty volt, three 


wire meter. Some fifty ampere, three 
wire meters are used in the larger 
residences where there may be a 
number of electric heaters and per- 
haps two or more bath rooms with 
electric water heaters. 

It must be remembered that our 
Canadian meters have a generous 
over-load capacity for both endurance 
and accuracy. ‘The size of the meter 
applied to any residence service need 
not be any greater than one-third of 
the rating of the total connected load. 
On this basis it is unlikely that the 
meter will be required to, carry much 
more than double load at any time 
because of the diversity, and greater 
accuracy will be obtained at low loads, 
which are carried for long hours in 
late night and the daytime. 

Commercial lighting loads average 
nearly 100 per cent. the connected 
load value should be metered at not 
less than 50 per cent. of the value of 
the connected load. 

Three phase power services, where 
energy is supplied for a single motor 
or several motors operating con- 
stantly, should be metered at more 
nearly the full value of the total motor 
rating. 

The following formula will give the 
current values in each wire of a three 


' phase, three wire system when upera- 


ting a fully loaded motor or yroup of 
motors. 


Current per wire = 


Horse Power X.746 
1.73 Xvolts X Power Factor X Efficiency 


In general three phase meters cau 
be applied to motor loads as shown 
in the following table. 
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220 volts 


OS ampere meter 2 h.p. 
10 ampere meter 5 h.p. 
25 ampere meter 714 h.p. 

10 h.p. 
SO ampere meter 15 h.p. 
20 h.p. 
25 h.p. 
{100 ampere meter 30 h.p. 
40 h.p. 
50 h.p. 


550 volts 


oS ampere meter 5 h.p. 
10 ampere meter 714 h.p. 

LO eps 

25 ampere meter 15 h.p. 

20 h.p. 

20 h.p. 

50 ampere meter 30 h.p. 

40 h.p. 

50 h.p. 

100 ampere meter 75 h.p. 

100 h.p. 


On large loads, either single phase 
or polyphase, it is becoming standard 
practice to use a 5 ampere meter with 
dial register geared as a 5 ampere 
meter, and multiply the readings by 
the ratio of the transformers used 
when current transformers are used, 
and the multiple of the ratios of the 
current and potential transformers 
where both are used. 


INSTALLATION 


It is obviously necessary to place 
the meter where the customer has his 
meter board. Wiring contractors are 
more considerate now-a-days when 
they arrange this meter board. But 
it would seem that the Public Utility 
men should determine more than they 
do, the location of the meter, con- 


sidering the convenience of installa- 
tion, the possibility of moisture, fumes 
or vibration damaging the meter, and 
the accessibility for reading. 

Wherever the meter is installed it 
should be on a solid dry wall about 
level with a man’s eye and where a 
man can walk right up to it with no 
boxes or furniture on the floor below 
the meter. 

It is very important that single 
phase two wire meters be connected 
to the service so that the grounded 
neutral does not lead to the series 
coil terminals. The neutral might 
be purposely or accidently grounded 
beyond the meter and some of the 
current would shunt past the meter 
through the two grounds. 

The terminal of the service and 
load wires should be carefully cleaned 
back about an inch or just far enough 
so that the shoulder of insulation will 
just go inside the terminal bushings. 
Careful cleaning of the wires is very 
important. Meters are sometimes 
burned out at the terminals due to a 
bit of insulation left on the wire 
making the contact imperfect. If 
the wires are stranded the ends should 
be dipped in melted solder. 

Some Public Utility systems send 
a man to carefully inspect each meter 
installation a week or more after it 
is made to make sure it is right, the 
connections perfect and the meters 
functioning properly. 

Single phase, three wire meters have 
a single shunt coil connected across 
the outside wires. It is possible to 
have one fuse blown ahead of the 
meter and the customer still have 
service on the other side, or he may 
obtain service on both sides by joining 
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the outside wires, but the meter will 
not operate. 

This unsatisfactory condition is 
tolerated but the manufacturers are 
providing when required single phase, 
three wire meters with two separate 
terminals for the potential coil, so it 
may be connected ahead of the fuses 
in the service box. When the service 
box is effectively sealed this would 
seem a solution. But it appears that 
the customer can not be persuaded 
to honor the seal of the service box 
which is his own property. 


METER READING 


The dial reading is the ultimate 
purpose of this whole enterprise. 

The meter readermaybe a man from 
this meter department or he may be 
from the accounting department, but 
he is tactful, courteous, clean and 
neat in appearance, thoughtful and 
considerate of the homes, offices and 
premises of the customers where he 
enters. He uses a flashlight, never 
matches, to see the meter dial. He 
does not smoke while on duty in any 
customer’s home or other building. 

The standard meter dial has no 
markings other than the figures 
around the four circles. The reading 
is a number made up of the figures 
represented by the pointers in the 
four circles. In meters up to-about 
ten kilowatts capacity this number 
represents the total value in kilowatt- 
hours. In large self contained meters 
the word ‘‘ Multiply by 10”’ or maybe 
“Multiply by 100” appears on the dial 
face. There is no uncertainty in the 
value of the dial reading. 

Meter readers become quite expert, 
but some if not all occasionally make 


erroneous readings, nearly always too 
high. 

The correct method of reading is 
from right to left, first units, then 
tens, hundreds and thousands. In 
this way he is sure of the value of any 
pointer that may be right on a figure, 
because he knows whether the figure 
to the right is just approaching or 
past zero. 

It is sometimes desirable to observe 
just what the customers actual load is 
in kilowatts at any time. This can 
be read from the meter as accurately 
as the dial reading in kilowatt hours, 
but it is read from the disc. Count 
the revolutions for a period of one to 
two minutes using a watch. The 
kilowatts will be as follows : 


Revs. of discXK X3.6 
seconds 


Kilowatts = 


The value K is the test constant or 
kilowatt hours registered by each 
revolution of the disc. It is marked 
on the nameplate of all meters of the 
present standard. 


MAINTENANCE. 


One of the principal functions of 
the meter department is meter main- 
tance. The meter man checks new 
meters received from the manufactur- 
er, submits them to the Government 
Inspector and then they are installed 
on the customers’ services. But when 
they have operated for five or six 
years and have been brought in for 
reinspection as required by the 
Government Department they are 
certainly entitled to a little cleaning 
up. 

Meters have a tendency to become 
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slow due to dirt or congealed oil and 
sometimes roughened jewels. 

Meters brought in for reinspection 
and found slow should never be ad- 
justed until they have been cleaned. 
Almost invariably when the slow 
meter is cleaned it is found to be ac- 
curate within close limits unless it 
has a rough jewel. 

The experienced meter man has a 
systematical procedure with meters 
brought in from service for reveri- 
fication. It is very much as follows : 

(hye He makes the “as received” 
test entering the result on his 
record card along with the dial 
reading and any other infor- 
mation as to its condition. 
The record of the test will be 
considered in subsequent opera- 
tions. 

(2) The seal wires are removed and 
the sealing wax chipped out of 
the seal cup. 

(3) The exterior of the meter is 


thoroughly cleaned. Most 
meters will merely require 
being wiped of dust, others 


will need a wet cloth and a real 
washing. Some may be rusty 
and need repainting. 

(4) The cover is removed and the 
glass cleaned. Alcohol and a 
clean cloth is useful. 

(5) The meter with cover removed 
is held face down and shaken so 
any particles of loose material 
will fall out. 

(6) The meter is hung in a vertical 
position and carefully inspected 
visually with a good light for 
rust, corrosion, mildewed in- 
sulation or filings at magnet 
poles. Any rust, corrosion or 


(7) 


mildewed parts are cleaned and 
any filings removed. 

The test record is consulted. 
Most meters that have opera- 
ted in a clean dry location will 
be found to be in very good 
condition and will need very 
little attention. The jewel in 
such meters, with the pivot 
jewel type of lower bearing, is 
removed, cleaned with pith and 
a trace of watch oil applied. 
The experienced meter man is 
very careful not to use too 
much oil. ‘The jewels of the ball 
double jewel type are not oiled 
and in accurate meters will not 
require cleaning. 

If the test shows the meter 
to be slow with a greater error 
on low than larger loads the 
meter man looks for excessive 
friction. Heremoves the jewel 
and examines it for roughness. 
If it is rough he replaces it with 
a new jewel cleaned and oiled 
after renewing the pivot also. 
If the friction persists, which 
can be noted by turning the 
disc slightly with the finger and 
noting how it slows down and 
stops, he removes and cleans 
the top bearing. ‘Then. -he 
removes the register examining 
it for friction, if there is con- 
gealed oil in any of the bearings 
they will be found to be tight 
and are cleaned with benzine. 
Some registers require a touch 
of oil on the faster moving 
bearings, but metermen are 
using as little oil as possible 
and refraining from oiling at 
all where the friction is so 
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the meter. the load, or by means of a phase 
(8) If friction has disappeared and shifting transformer. It is well 
the meter seems all right in to test single phase meters on 
every way it is placed on the less than 100 per cent. power 
test rack and the connections factor when major repairs have 
made. been made such as changing 
(9) The meshing of the first gear shunt coil. 
with the disc spindle worm or (15) The meter is removed from the 
gear is carefully examined and test rack, cover replaced, cover 
if not just right corrected. It nuts screwed in place and seal 
should be free but not free wires fixed ready for sealing. 
enough to disengage. ‘The cor- The meter is ready for Govern- 
rect mesh of the teeth is slightly ment reverification. Some 
more than one half the depth. leave the seal wires off until 
(10) ‘The meter is tested for creeping after the Government Inspec- 
with potential only applied. tion test. 
If the disc turns under poten- Ocassionally meterswill need repairs 
tial it is brought to balance by such as fitting a new shunt or series 
means of the light load adjust- coil. With most up-to-date meters 
ment. The pointshouldbejust this is quite a simple undertaking. 
under creeping forward. If In some of the older meters it will 
excessive creeping occurs it require more time and care. Where 
indicates a short circuit in the a meter has been taken apart for any 
series or shunt winding or reason great care must be exercised 
damaged light loadadjustment. in connecting the coils to the terminal 
(11) The meter is tested at a load post to have the connections tight, 
near full load and if necessary making good electrical contact. An 
adjusted. imperfect contact will develop heat 
(12) The meter is then tested on and ruin the terminal and series coil. 
about 1/10 load and if neces- 
sary adjusted. TESTING 
(13) Final adjustments having been Meter testing is a simple operation 
made on both loads, all ad- and could be accomplished by any 
justment locking screws or Public Utility System electrician. 
nuts are checked to see if they The meter dial shows the total 
are tight and a final test is amount of electric energy that has 
taken of both small and large passed through it, in kilowatt hours. 
load and the results entered It is geared at a definite ratio from the 
on the meter record “‘as left’’. disc spindle. In the earlier types of 
(14) Polyphase meters should be meters the registers of all sizes were 


tested on each element at 50 
per cent. power factor. This is 
accomplished by placing a vari- 


geared alike. This made it necessary 
to multiply the reading by a dial 
constant which varied with the capa- 
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city of the meter. However present 
Gaye meters fead direct -while= the 
register ratio varies with the capacity 
of the meter, and the value in kilowatt 
hours of each disc revolution. ‘This 
value is known as the test constant 
and is usually designated K. It 
appears on the nameplate or else- 
where on every meter. 

A complete meter test consists of 
two operations, checking the value of 
the watthours per revolution of the 
disc and checking the ratio of the 
register. 

If a meter is operated on a constant 
load for one hour the dial should show 
the same value in kilowatt hours as 
the load in kilowatts. 

But tempus fugit and the meter 
man works in seconds. 

The wattmeter stop watch method 
which prevailed before the days of 
the ‘Rotating Standard”’ and is still 
used for very close tests, made use of 
an indicating wattmeter which mea- 
sured the load, kept constant for a 
period 30 to 120 seconds while the 
revolutions of the disc are counted 
and timed by a stop watch. Then 
reference is made to the following 
formula : 


K <revolutions X3600 
watts 


Seconds = 


“K”’ represents the watthour con- 
stant of the disc, 3600 is the number of 
seconds in an hour. 

If the stop watch showed too many 
seconds the meter tested slow. If too 
few the meter tested fast. The per 
cent. accuracy Is : 


Correct seconds 
. Seconds obtained in test. 


The standard watthour meter or 
rotating standard method has become 
almost universal because of its con- 
venience and independence of voltage 
variation. 

This method consists in merely 
operating the meter in series with the 
rotating standard and comparing 
the watthours registered by each. 
This is accomplished by operating 
the meter and standard on the same 
load for the same time while the 
revolutions of the meter disc are 
counted and the revolutions of the 
standard read on its dial. The result 
is as follows : 


Meter revs. X its constant 


St’d revs. X st’d constant 
= accuracy 


In practice a number of revolutions 
of the meter under test are counted 
the standard potential circuit being 
closed at the beginning of the first 
revolution and opened when the spot 
passes at the end of the count. 

The number of revolutions counted 
on the meter is multiplied by its 
constant, and divided by the stan- 
dard constant. ‘This gives the num- 
ber of revolutions which should show 
on the standard dial. 


revs. of meter X meter constant 


standard constant 
= revolutions of standard 


For example, testing a 10 ampere 
110 volt meter having a constant of 
0.6 with a rotating standard having a 
constant of 2/3. 


20 X 0.6 
a ia 
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The meter should be counted 20 
revolutions while the standard shows 
18 revolutions, or 1 revolution while 
the standard shows 9/10 revolution. 

When testing three wire single 
phase meters on one side it is neces- 
sary to double the meter constant. 

A meter man using a rotating 
standard soon learns the relative 
speeds of different meters and has 
little occasion to calculate his test 
ratios. 

The dial test is usually accom- 
plished by connecting one or a series 
of meters on a load of one or more 
kilowatts and operating for six min- 
utes, (1/10 of an hour). The test 
dial should register 1/10 kilowatt 
hour for each kilowatt of the load. 
That is if its load was 1 kilowatt the 
test dial at the end of six minutes 
should read 1/10 kilowatt hour, or 
3/10 kilowatt hour on a three kilo- 
watt load. 


Dial Reading in Kilowatt Hours 
_ Watts x Minutes. 
60,000 


RECORDS 


Meter records are an invaluable 
part of meter practice. They are 
usually in the form of cards. They 
show the entire history of each meter. 

Every meter man has a record 
system on his own, some quite ela- 
borate with several sets of cards for 
various kinds of information. Other 
systems have but one card for each 
meter with space to enter all neces- 
sary information. 

Any system should record the 
following information: Make of 


meter, amperes, volts, cycles, phase, 
wires, manufacturer's number Gov- 
ernment inspector’s number, test 
constant, dial multiplier if any, date 
received, test as received, test as left, 
various places and dates of installa- 
tion, dates and reasons for each 
removal, test at each removal “as 
received’’ and ‘‘as left,’’ remarks as 
to condition and any repairs that 
were made, dates of each Government 
verification, readings each date of 
bringing in and each date of installa- 
tion. 


Here in Ontario the standard of 
electrical engineering and Public Elec- 
tric Utility Systems is the highest. 
We have power stations, substations, 
transmission and distribution systems 
that are the very best and they re- 
ceive the appreciation and attention 
they deserve. 


Canadian manufacturers are sup- 
plying watthour meters that are 
unsurpassed anywhere in the world 
for design, workmanship, durability 
and accuracy. But they do not 
always receive the attention they 
deserve. 


-The larger Public Utility Systems 
have their well organized efficient 
meter departments. But many of 
the systems in the smaller places 
have no meter department or meter 
man. In any of these systems will 
be found some ambitious young man 
who should be induced to qualify 
himself as a meter man, and the 
meters of the system made his special 
responsibility. He will soon become 
one of the most valuable men on the 
system. 
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Discussion 


Mr. Showalter: I don’t imagine, 
in any of your systems, there is any 
part of your equipment that should 
receive as much interest and atten- 
tion as your watt-hour meters. You 
buy your wire and put it up on your 
poles and forget it until the wind 
blows it down. You buy trans- 
formers and put them up and forget 
them until they become overloaded 
or the fuses blow. You buy your 
meters and put them in the con- 
sumers’ premises, look at them once 
a month, and otherwise forget them. 
The larger systems have a properly 
organized meter department, but the 
smaller systems—nearly all of them 
from a certain size down—have no 
one in the system that gives any real 
thougut tothe meters. This’ paper 
is designed with the idea of providing 
a sort of guide or handbook, youmight 
say, for those who constitute the 
majority of this Convention, the 
smaller municipal electrical utilities, 
and those of you who are more ex- 
perienced in the art will contribute 
very well to this by entering into the 
discussion, adding what you can as 
to what information should be given. 

Mr. H. F. Shearer, Welland: I 
would like to ask what the practice 
of the Toronto system is in regard 
to the accuracy of the meter when 
they present it to the Government 
test man. Is the meter left a small 
percentage fast, in order to com- 
pensate for possible friction during 
the five-year period when it would 
be slower, so as to average up on the 
absolute zero for the five-year period, 


or is it left exactly zero, taking any 
losses that might occur in the 
increased friction during that period? 

Mr. J. Eckersley, Toronto: We real- 
ize that after a meter is let out, it 
is inclined to run a little slow. We 
therefore set it on the fast side, 
because we know, under ordinary 
operating conditions, it is going to 
slow down. 

Mr. Shearer: Any definite figure, 
Mr. Eckersley? 

Mr. Eckersley: We keep it a little 
over | per cent. 

Mr. J. E. B. Phelps, Sarnia: I 
think the meters, as they are received 
from the manufacturers, are a won- 
derful piece of apparatus. Some 
years ago, we gathered some data to 
take to the Department, with the 
idea of getting the inspection depart- 
ment to allow the meters to be run for 
a longer period between inspections. 
We found out, from the data that we 
received, that the meter was a won- 
derful piece of apparatus for accuracy 
over a long period of time, and, as 
Mr. Showalter points out, it is only 
a matter of taking care of it. 

In the Western District, we have a 
new man in charge of the inspection 
department, with headquarters at 
London. Just recently, he came to 
Sarnia, and assisted our meter man 
and our superintendent in re-building 
our meter test board. He brought 
our test board more up to date and 
we appreciated his efforts very much. 

Wigs tn tls Starr, Onliia- Mr. 
Phelps: spoke about the meters as 
they came from the manufacturer 
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being in pretty good shape. We 
have had experiences where they have 
been in poor shape. We began to 
doubt our standard, and to doubt 
the man who was doing the testing. 
Then we traced the thing back. 
It may have been due to the vibra- 
tion of the factory walls helping 
the friction a little, but I think now 
it has been pretty well overcome. 
We have been going into the meter 
question lately; having been on a 
flat rate for some years, we are 
putting in meters pretty fast. For 
the last eighteen months, we have 
had a meter man instead of allowing 
just any lineman or foreman inspect 
meters, pass them and read them 
and so on. We have cut our com- 
plaints down 75 per cent. and most 
of the complaints now are due to the 
prejudice against the meter, that it 
is running when all the lights are off. 
A man will go up to the house and 
see some verandah or other light 
that is alight in some out of the way 
place and the meter is naturally 
registering. It has been a great help 
to myself and has been the cause 
of cutting down a lot of these com- 
plaints. : 
Chairman: I would like to hear a 
little more, gentlemen, about the 
grounding of meters. Inmy exper- 
ience, a good many meters come in 
off the line, and the minute we hang 
that meter on that rack which is 
grounded, the fuse will blow. If a 
meter of that kind is in the basement 
of a customer’s premises, and the 
customer puts his hand on it he is 
very apt to get a serious shock. The 
question of grounding meters, I think 
came up some time ago, but I am a 


little bit in doubt as to what came out 
of it. 

Mr. J. G. Jackson, Chatham: I 
was reminded, by the comment on 
the grounding of meters, of one or 
two facts that I have often observed. 
First, in the ordinary two-wire meter, 
the current coil may be connected 
inadvertently on either the ground 
side or the line side of the meter, 
and if ground occurred on the circuit, 
it would make a marked difference 
in the registration. 

Then, again, in three-wire meters, 
the common practice is to provide 
only one potential coil operated from 
one side only of the three-wire supply 
circuit. That meter will not register 
at all, if your fuse is blown, or, if 
there is something defective on the 
side from which the potential coil 
is supplied. That seems to me to 
be a serious defect, that the manu- 
facturers of meters should take it 
into consideration in the design and 
manufacture. 

Mr. Showalter: The three-wire 220- 
volt meter is made up with two separ- 
ate current coils, and one shunt coil. 
The neutral is usually grounded. 
If ground occurred, you would have 
current flowing from one of the side 
wires to the neutral and registering 
in the meter, which should be suffi- 
cient to blow the fuse. But I think 
most of the manufacturers are giving 
meters more internal consideration, 
testing the insulation before  ship- 
ment, to ten or twenty times normal 
voltage. This will enable the meters 
to protect themselves against the or- 
dinary surges of that value. It ap- 
pears, in actual practice, that, when 
you ground your meters, some of 
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them will come in blown out. I 
should think those meters really 
needed attention before, because they 
had a weakness or some condition 
that should have been corrected. 

Vita VouWa Purcell, HE P.Gt of 
Ont: I would like to ask Mr. Show- 
alter whether, in the selecting of a 
location, for meters, temperature 
should be taken into consideration. 
On farms we very often find that 
these meters are so placed that out- 
door temperatures are practically the 
temperature of the air surrounding the 
meter. Is there any information as to 
whether such conditions would affect 
the records of the meter or not. 

Mr. Showalter: You will find that 
the older meters have an inherent 
error due to the varying conductiv- 
ity of the disc and coil on account of 
temperature. It will vary up to as 
high as eight per cent. depending 
on how low the temperature is. 
The meters that have been manu- 
factured more recently are compen- 
sated somewhat for that, but it does 
not seem good practice to put a meter 
where the temperature is low. If 
oil is used, it will congeal, and intro- 
duce quite a serious friction factor 
in the operation of the meter. 

Mr. F. W. Vogt, Hamilton: I would 
like to ask, what is good practice 
in using oil in meters. Just how far 
should we use oil, how little should 
we use it, and what is good oil to use? 
We, in the municipalities, have no 
way of experimenting with oil, as 
the manufacturers have. 

Mr. Showalter: The oil used in 
watches is the best oil obtainable 
for the purpose. It is taken from the 
head of the blackfish and is a peculiar 


kind of oil that has practically no 
evaporating tendencies, but it is 
troublesome. It has a trace of acid 
init. Where it is used to oil the jewel 
in the main rotor, there will be a 
little red deposit formed. They have 
introduced a mineral oil that seems to 
be quite an improvement. As to 
our own make of meters, we would 
rather not have any oil used in them. 
We find, on long run tests, that they 
remain accurate a great deal longer 
iieno O11 iseused jat all: 

Mr. C. W. Lawrence, Sangamo 
Electric Co: The question of using 
oil in meters is a question that has 
been giving a great deal of thought 
practically all over the world. I 
was reading an article by a Frenchman 
the other day on the question of 


- oiling meters; and, as I recall it, he 


proved that oil, as a lubricant in 
meters was useless; that the weight 
of the disc was sufficient, over the 
small bearing surface, to squeeze 
out any oil film that may form 
Gvemeitues beating. Now, that 1s, 
I should say, perfectly true. It isa 
very difficult thing to measure. If 
you figure out the weight of the disc, 
and measure the area of the bearing 
surface, you will find that the actual 
weight runs into tons per square inch, 
and it is almost inconceivable that the 
film of oil will stay under the bearing 
under those conditions. Oil is used 
principally for the purpose of prevent- 
ings rust: Yout-:can’ test. a meter 
without any oil, and you will prob- 
ably get just as good results, as with 
oil. But in a meter out in service for a 
long period of years, the pivot is 
very liable to rust, and if you can 
get an oil which will prevent that 
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rust, it will prevent friction. Vari- 
ous manufacturers have tried ex- 
perimentally using a so-called rust- 
proof steel, as with stainless steel, 
but it has not yet been made sufh- 
ciently hard to stand up under the 
stress that it gets in a meter bearing. 

Mar. [iW Gheart, “SE *Lhonas: 
I have one point in mind that nobody 
has brought up. Why cannot we 
talk about this problem of cyclometer 
dials vs. clock dials? 

Mr. Showalter: Cyclometer dials 
are introduced and several companies 
can supply them; but they do not 
seem to be in very great demand. If 
they were, I think all of the companies 
would be glad to supply them. 

Mr. Lawrence: We manufacture 
meters with cyclometer dials and 


send them practically to every coun-: 


try in the world, including countries 
in South America, Europe and in 
some parts of Africa. They are 
countries where they cannot educate 
a man to read a straight clock dial. 
Looking at a cyclometer dial, it is just 
the figures that are shown there. 
It isa well-known fact that a cyclo- 
meter jumper type dial meter, onalight 
load, has an accuracy which is quite 
variable. That is, while the weight is 
lifting, the meter has more work to 
do, and runs slower, but after the 
weight drops, the meter runs fast. 
The cyclometer dial of the roller 
type is like a clock dial reversed. 
That is, the wheels turn on edge. 
It works and operates just exactly 
the same as a clock dial, but neces- 
sarily the wheels have to be made 
fairly small to get it in the meter. 
We try to get our customers to see 
our point in using a clock type dial, 


because they get away from the fric- 
tion. 

Mr. G. A. Brace, Ferrantt Meter 
and Transformer Co: I think we are 
probably the only company that is 
putting the cyclometer dial on the 
market in Canada. It is quite true 
that most meter readers, especially 
in the larger places, can very easily 
read a clock dial. In that case, we 
furnish an ordinary clock dial; but, 
in the smaller municipalities, and 
especially in the rural districts, we 
generally supply the cyclometer dial. 
The cyclometer dial is used on prac- 
tically everything, excepting watt- 
hour meters. It is a principle that 
is established, not only in Europe, 
but all over. Here we are following 
more the United States practice, 
undoubtedly, which has gone away 
from cyclometer dials. 

Mr. E. V. Buchanan, London: 
Very often, we get complaints from 
a customer about high consumption. 
When a customer complains about a 
meter, we make a test, but we feel 
it is most unsatisfactory to tell a 
customer that the meter is all right. 
If we think that he is convinced 
that the meter is all right, well and 
good; but, if he doesn’t, we usually 
install another meter alongside the 
first meter, and leave the two meters 
there for a period of one month and 
allow the customer to compare the 
two meters over that period. We 
find that that is the only satisfactory 
way to convince a customer that the 
meter is right. 

Mr. . Cis EE Brownyeaiegiord ae 
would like to ask Mr. Buchanan if 
he makes a charge for a test of that 
nature. 
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Mr. Buchanan: No, we make no 
charge for that service at all. 

Chairman: Do you have many of 
them? 

Mr. Buchanan: I don’t believe 
that the number of complaints of 
that nature would amount to more 
than a couple of hundred a year out 
of about 18,000 meters, and these 
complaints always come in in the 
month cf October. The reason for 
that is, that during the cold weather 
of September, people produce their 
air heaters, toasters, irons, and every- 
thing else that will create heat, and 
put them on the lines before they 
have the furnace going, and so run 
up high bills, and it is very remark- 
able that these complaints usually 
come in after the October reading. 

Mr. Peart: In that matter of com- 
plaints from customers, it is very 
good practice to take your test 
standard to the consumer’s house 
and set it up, and get your com- 
plainant to watch the hand go round. 

Mr. Showalter: I think your public 
relations are a very important part 
of your meter practice. Your meter 
man should be tactful, and should be 
a man that can approach the public 
without causing offence, because the 
public is uninformed. ‘The rotating 
standard is a most essential instru- 
ment, and no system should be 
without it. Youcanuse it fora great 
iiiaiye purposes. = "VY Ot) Cai. use it 
to show just what watt-hours any 
piece of apparatus uses. You can 
use it to convince the customer his 
meter is right, and you can use it to 
satisfy yourself your system is right. 

Mr. J. R. McLinden, Owen Sound: 
We do everything possible for our 


complainants, and we don’t charge 
them. If a man has a complaint, 
we go out and try toconvince him 
with the standard. If he is not con- 
vinced then, we take the meter into 
the shop and ask him to come in with 
us and see it tested. If he is still not 
satisfied, we have it tested by the 
Government test, change the seal, 
and charge him the price of the test. 
The result is, we have very few com- 
plaints. 

Mire js. Lb Madden, H.E.P:C. of 
Ont: I would like to raise the ques- 
tion as to the liability to err of the 
rotating standard. It is possible 
that some may carry away the im- 
pression that the rotating standard 
is absolutely reliable and needs no 
check, But sometimes that may 
lead to trouble. 

Mr. Showalter: The standard, just 
like the Watt-hour meter, is subject 
to damage. It needs attention, and 
it can be checked. You can check 
it with the Government Inspector 
when he comes around, and, if it is 
erroneous, I think any of the manu- 
facturers will be glad to have you 
send it in and they will have it check- 
ed. In the factories there are lab- 
oratory standards that are very ac- 
curate, and that are referred to when 
any correction is necessary. The ro- 
tating standard is a service article, 
and due to bumps and jars, will get 
out of order. 

Mr. Peart: How often? 

Mr. Showalter: When you have 
doubts as to its accuracy aroused 
by the fact that new meters and other 
meters that you have reasonably 
good assurance are correct, show 
errors according to the standard. 


69 LHE DOE DN, 
> MENEAME T 


Mr. Lawrence: I do not particularly 
like the name ‘‘rotating standard.” 
We have been trying to get away 
from it and calling them ‘Portable 
testing meters.’’ I would advise tak- 
ing an ordinary meter, testing it 
carefully, or having the Government 
Inspector test it, and putting it up 
on the rack to be left there. ‘That 
can be used as a check against the 
portable test meter, or any other 
meters you want totest. That meter 
will hold its calibration for a long 
period. 

Mr. Buchanan: J would like to ask 
Mr. Eckersley if they have any 
standards in the Laboratory? 

Mr. Eckersley: We use an instru- 
ment to check against from time to 
time, but we have no absolute stand- 
ards. Regarding keeping asmall meter, 
the question was brought up with 
Mr. Stiver in Ottawa, and he prom- 
ised that his Inspectors would check 
it against the Government standard 
at any time they came along, and I 
think he practically promised that 
the Department would help any of 
the small stations to keep that sec- 


ondary standard in good condition, 
so there would be no dispute when the 
Government Inspector came around. 

Mr. Brown: Mr Showalter says, 
“Ordinary homes, with lights and a 
range and perhaps a water heater, 
are metered with a 25-ampere meter.” 
A little further, he says ““The size 
of the meter applied to any residence 
service need not be greater than one- 
third of the rating of the total con- 
nected load.’’ Now, it seems to 
me that, for a range only, probably 
the 15-ampere meter would be nearer 
the mark. 

Mr. Showalter: J said something 
in the beginning about the sizes of 
meters, being the outside value, as 
expressed. Nevertheless, it is com- 
mon practice to use a meter con- 
siderably smaller than the maximum 
load you expect tocarry. If you will 
put a chart=meter: on the average 
house, you will find that it does not. 
use anywhere near the connected 
load at any time. So I made the 
recommendation one-third, not as 
my advice, but as copying. your prac- 
tice; 
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Ontario Municipal Electrical Association and 
Association of Municipal Electrical Utilities 


Report of Pension and Insurance Committee 


T the Convention at Niagara 
Falls on June 24th, 1925, there 
. wasa discussion in connection 
" with developinga Pension and 


Insurance Plan for the employees 


of the municipally owned electrical 
utilities in Ontario. ‘This discussion 
resulted in a resolution appointing 
a Committee to investigate the mat- 
ter. Information was collected by 
the Committee in regard to details 
necessary to make the investigation 
and the assistance of the Hydro- 
Electric Power Commission of On- 
tario was requested so that a complete 
analysis could be made and a report 
developed. It was also found that 
it would be necessary to obtain legis- 
lation enabling the Municipalities 
to make provision for insurance and 
pension for the employees. 


At the last meeting of the Legis- 
lature Bill No. 171 was introduced 
and passed and as advised at the 
Convention last summer, an Order-in- 
Council was passed on June 30th, 
placing ‘“The Power Commission In- 
surance Act, 1927’’ on the statutes. 


As has been reported previously, 
it was found that it would not be 
practicable to enlarge the present 
Plan for Pension and Insurance of 
the employees of the Hydro Electric 
Power Commission to include the 


employees of the Municipalities, and 
for this reason, plans were requested 
from various insurance companies. 
It was found to be extremely difficult 
to make a comparison between the 
benefits given by the different plans 
and the costs put forward by these 
plans. In developing the plan for 
the Municipalities, the basic prin- 
ciple was followed, that the benefits 
to the employees under such a plan, 
should be similar to the benefits 
under the Hydro Electric Power 
Commission Plan, to employees of 
the Hydro Electric Power Com- 
mission. It was finally decided that 
the most practicable method of pro- 
cedure would be to develop speci- 
fications for the plan and to request 
interested Insurance Companies to 
present tenders to meet the specifi- 
cations accompanied by draft con- 
tracts. 

In September, 1927, specifications 
having been drawn, they were sent 
out with an accompanying letter to 
all Insurance Companies which had 
been negotiating in regard to the 
matter. The information was also 
given to any other Insurance Com- 
pany who asked for it. 

On receipt of the tenders and draft 
contracts, these were turned over 
to the officers of the Hydro-Electric 
Power Commission who, with Pro- 
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fessor M. A. Mackenzie, a Fellow of 
the Actuarial Society of Great Brit- 
ain, made a complete analysis and 
presented reports to the Committee. 
Various conferences between the Com- 
mittee and the Officers of the Hydro 
Electric Power Commission and Pro- 
fessor Mackenzie, were held with a 
view to clearing up certain difficulties 
which had arisen, and to make pos- 
sible the development of a letter to 
the Hydro-Electric Power Commis- 
sion. A letter, together with the 
final form of the draft contract most 
favoured by the Committee, was 
presented to the Hydro-Electric Pow- 
er Commission at an interview of 
the Committee and the Commission 
on December 31st, 1927. The Chair- 
man of the Commission advised the 
Committee that the matter would 


receive early consideration and the 
Committee would be advised of the 
action of the Commission. 

To make this available to Muni- 
cipalities, it will be necessary for the 
Commission to receive by Order-in- 
Council, authority to enter into the 
contract which matter no doubt is in 
hand. 

The plan when approved by the 
Hydro-Electric Power Commission 
of Ontario, will be presented to the 
various Municipal Commissions in- 


‘dividually, and should receive the 


early careful and serious consideration 
from the various Commissions so 
that it can be made effective in the 
very near future. 
Respectfully submitted, 
(Sed.) V. S. McIntyre, 
Chairman. 


fh mene bf 


Hydro on the Farm 


Blest are the Farmers with HYDRO to-day, 


Installed in their houses and barns. 
Not a luxury, no. 


They make it pay; 


Go to them, talk with them, hear what they say, 
about HYDRO. 


Sometimes they’re late getting back home at night, 


After a journey to Town. 


HYDRO’S turned on, House and Barn are lit bright, 
They’re thankful that they have such wonderful light, 
as HYDRO, 


The water for stock perhaps is much lower, 

But the motor soon pumps up some more. 

‘Old armstrong”’ is very much harder and slower 

They're thankful that they have such wonderful power 
as HYDRO. 
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Sometimes the chopping has gotten behind 
And the cattle need grain right away, 
The Motor is started, commences to grind, 
Power so efficient is hard to find 

as HYDRO. 


His chickens can see to get their feed, 
He does not fret about that. 
In production of eggs his chickens lead 2 
Because they can have all the light that they need 
lie ges OBE: 


His children have no inclination to roam 

To the Towns and the Cities to work. 

They need not travel o’er land and o’er foam, 

All the up-to-date comforts they may have at Home 
with HYDRO. 


The cooking is done on a Range ever bright 
With no ashes or fumes to provoke. 
The clothes are Electrically washed pure white; 
Electricity irons the clothes just right 

with HYDRO. 


The cleaning is done the electrical way 

And the Housewife is not all fagged out. 

The Radio set is able to play 

And many more wonders performed to-day 
with HYDRO. 


So you that have HYDRO, help those that have not 
And by so doing help yourselves 
To get cheaper rates than you’ve already got. 
By boosting so that we may get a whole lot 
tovtake HYDRO, 
H. H. Pegg, Supt., Tillsonburg R.P.D. 
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A.M.E.U. Reports 


Report of Rates Committee 


To 


The President & Members of 
Association of Municipal Electrical 
Utiltties. 


Your Rates Committee beg leave 
to report, as follows :— 

Since the June Convention, one 
meeting of this Committee was held 
at Kitchener on November 29th last 
and was attended by the following 
Members <— 

Mr. V. S. McIntyre, Kitchener, 
Chairman of the Committee, Messrs. 
JG. Archibald, Woodstock; HJ; 
Mcclavish, ~ Loronto;s O87 He ocott, 
Belleville; RL. Wopbinye eter pore: 
EF. V. Buchanan, London; R.-T. Jef- 
fery, H.E.P.C. of Ontario, Toronto; 
Jo) alieess Guelple Se) Mee earycot 
Thomas; E. I. Sifton, Hamilton; 
W.R. Catton, Brantford; Geo. Grosz, 
Waterloo; and S. R. A. Clement, 
H:E.P-C: of Ontario, ‘Toronto. 

The Minutes of this meeting are, 
as follows :— 

It was moved by Mr. O. H. Scott 
and seconded by Mr. J. J. Heeg, 
PHAL, Mr. 5. °R. Ay Clement. be 
appointed Secretary of the Com- 
mittee.—Carried. 

The Chairman read a number of 
letters in reference to the rates in use 
for service, which are outlined in the 
following : 

Letter from Mr. EF. V. Buchanan, 
London, expressing his feeling that it 
is undesirable to change rates fre- 
guently unless there is any serious 


local complaint, being in favor of 
letting the prevailing rates stand. 
He expressed approval of the domestic 
rates used by Hamilton, that is, a 
Service Charge of 33c. per month for 
a 2-wire service and 66c. per month 
per month for a 3-wire service. He 
also expressed the belief that the 
present commercial rate was too high 
in comparison with the domestic 
rates, suggesting that the first rate 
apply to 150 hours’ use per month 
and that the follow-up rate be made 
lower, this being done to encourage 
the long-hour commercial user. 

A letter from Mr. J. W. Peart sug- 
gested that the commercial lighting 
rate reflected serious complications 
that are not grasped by the average 
layman. He did not feel in a position 
to make any suggestions at this time. 

A letter from Mr. R. IL. Dobbin © 
expressed approval of the new do- 
mestic rate but questioned its appli- 
cation where appliances are used. 
He also expressed approval of the 
commercial rate, suggesting that it 
be made still more of the same charac- 
ter as the domestic rate. He ques- 
tioned the sale of Class ‘‘C”’ power. 
Reference was also made to the pre- 
sent system of Government meter 
inspection, reminding the Committee 
of the suggestion made at the Bigwin 
Convention that the Government 
standards should be placed in each 
meter testing department. 

Mr. E. I. Sifton made suggestions 
regarding the analysis of operation. 

A letter from Mr. E. M. Ashworth 
made suggestions regarding the pro- 
ceedings of the Rate Committee. 
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The various points brought up in 
these letters were discussed by the 
Committee but no recommendations 
were made suggesting changes. 

Discussion then turned to the ruling 
of the Public Utilities Act in reference 
to the collection of arrears for service. 
There were no suggestions forth- 
coming from discussion of this subject. 

The question of collection of ac- 
counts of one utility for another on 
account of a consumer having moved 
to another town was discussed. It 
was shown that there is considerable 
co-operation among some munici- 
palities in collecting such accounts, 
but there is no general understanding 
as to the manner in which the utilities 
in general could assist one another. 

It was moved by Mr. E. I. Sifton 
and seconded by Mr. H. J. McTavish, 
THAT the municipalities agree to 
co-operate in so far as possible in the 
collection of accounts in arrears of 
customers moving from one munici- 
pality to another and that the Hydro- 
Electric Power Commission of Ontario 
be asked to prepare a card form of 
inquiry to be used in such cases.— 
CARRIED. 

Mr. E. V. Buchanan read a letter 
clipped from the New York Times 
drawing comparisons and criticisms 
of the cost of service in Ontario 
municipalities so as to give the im- 
pression that the cost of service in 
Ontario municipalities did not com- 
pare favorably with that in some 
United states localities, using in- 
formation obtained from the annual 
report of the Hydro-Electric Power 
Commission of Ontario. This was 
more particularly in reference to the 
cost of power to industrial users and 


was obtained by improper use of the 
information given. 


lieewassinoved by Wir. Ei. V; 
Buchanan and seconded by Mr. J. G. 
Archibald, THAT the Hydro-Electric 
Power Commission of Ontario be 
asked to add two columns in state- 
mente. 1) of the annual report 
showing the kilowatt hours used for 
power and the average price per 
kilowatt-hour.—CARRIED. 


Mr. H. J. McTavish then presented 
a suggested resolution from Mr. EF. M. 
Ashworth. ‘This resolution was dis- 
cussed, clause by clause, and some 
slight changes made in the wording, 
after which being regularly moved by 
Mr. H. J. McTavish and seconded by 
Mr. R. L. Dobbin, it was adopted in 
the following form : 


PtH oOLV ED, that. the Secretary 
shall record the proceedings of each 
meeting of the Rate Committee of the 
Association of Municipal Electrical 
Utilities ; that the minutes shall 
include the text of all formal reso- 
lutions, either defeated or passed, 
and a record of the voting of each 
member on each resolution when 
called for; that the minutes shall 
include communications from Muni- 
cipal Commissions and a record of 
the manner in which each communi- 
cation is dealt with ; that a copy of 
the minutes of each meeting shall be 
forwarded to each member of the 
Committee within one month of the 
date of the meeting ; that a copy of 
each proposed recommendation of 
the Committee shall be forwarded to 
all Municipal Commissions affected 
and an opportunity afforded for the 
consideration of objections to such 
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recommendations prior to presenting 
the same to the Association.” 

A number of subjects were then 
discussed by the Committee in an 
informal manner with the object of 
laying before the Committee ques- 
tions that would probably come up in 
the future but did not as yet require 
immediate action. ‘These referred to 
the use of relays to limit the domestic 
demand where a water heater, grate 
or other appliance is installed to- 
gether with an electric range; the 
use of motors driving blowers on 
domestic furnaces. 

Other subjects that were discussed 
for the purpose of getting a better 
understanding of the present rate 


system were the reason for allowing 
a Class “‘C” powervuser 10%pencenr: 
discount. not given to “Classaanas 
the question of a consumer cancelling 
his contract for the purpose of re- 
ducing his- service charge; the 
discrepancy of service charge as 
between domestic, commercial and 
power users; the operation and 
effect of rates for commercial service. 

After the discussion of these sub- 
jects there being no further business 
the meeting adjourned at 4:30 p.m. 

All of which is respectfully sub- 
mitted. 


(Sed). VSS IMGENEEY 
Chairman 


Report of Merchandizing 
Committee 
To 
The President © Members of 
Association of Municipal Electrical 
Utilities 

A meeting of the Merchandising 
Committee was held on December 
16th to discuss various important 
matters in connection with the sale 
of appliances by Hydro Shops and 
beg to report as follows : 

The lien note form recommended 
by the Legal Department of the 
Commission as covering all of the 
requirements of the law in connection 
with the sale of appliances on a time 


payment basis was submitted to the 
Committee for its perusal and after 
discussing the various clauses in the 
form it was moved by Mr. A. W. J. 
Stewart; ‘seconded by M1raeiicesk 
Shearer, that the form as submitted 
be sent out to all Hydro Shop Muni- 
cipalities as a guide to assist them in 
preparing their own lien notes when 
the need arises for such. 

On account of varying conditions 
in different localties it is not possible 
to have a standard to apply to all 
Municipalities so that this form will 
have to be altered slightly to meet 
local conditions. 

The following is a reproduction of 
the draft form : 


HIRE PURCHASE AGREEMENT 


This Memorandum of Agreement made on the 


AUD eo 


Witnesseth that I, 
of , neaethe 


County of 


day of 


of the 
hereinafter 
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called the Hirer, have hired and received of 

hereinafter called the Owner, the articles described in the Schedule on the 
back hereof ; and for the rent and use of the same have agreed to pay the 
total sum of Dollars as follows :— 


together with interest on the unpaid instalments at per centum per 
annum payable with each instalment. 


2. The title, ownership and right of possession of said articles shall 
remain with the Owner until the whole of the said total sum and interest is paid. 


3. If default is made in any of the said instalments, or if goods or 
premises of the Hirer be seized under distress or execution, or if the Owner 
has reason to think the hire of the said articles unsafe, the Owner shall be 
at liberty, without notice or process of law, to enter into and upon any premises 
where the said articles or any of them may be and resume possession of said 
articles and to take away and sell the same without the Hirer having any 
recourse against the Owner for moneys paid on said total sum or for any 
damage done in removing said articles. 


4. It is expressly agreed that promissory notes or renewals thereof 
given for, or on account of, said instalments shall not be considered as payment 
thereof, unless or until such notes or renewals be paid at maturity, and shall 
in no wise, even during their currency and before their due date, affect, delay 
or postpone the rights of the Owner herein contained. 


5. The Hirer shall during the said term keep and maintain, the 
said articles in a good state of repair and condition (reasonable wear and 
tear excepted) and shall not during the said term suffer the said articles, or 
any of them, to go out of his possession or remove or allow to be removed 
the said articles from the premises named herein except with the written 
consent of the Owner, and shall not cause or suffer any of the said articles 
to be affixed to the premises on which they, or any of them, shall be used 
during the said term in such a way that they shall become fixtures. The 
Hirer shal! free and release the Owner from all claims for damages or otherwise 
arising out of the use of the said articles during the said term. 


6. It shall be lawful for the Owner, or its agent, at all reasonable 
times, to enter the said premises for the purpose of viewing the state and 
condition of the said articles. 


7. ‘The Hirer agrees that he will keep the said articles insured during 
the currency of this agreement with an insurance company designated by 
the Owner for the benefit of the Owner, as its interest may appear covering 
loss by fire, theft and general liability. 


8. The Owner agrees to allow possession of said articles to remaiu 
with the Hirer until the happening of a default or event as set out in clause 
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3, and on the full payment of the said total sum as aforesaid, together with 
all expenses and interest contracted in connection therewith the title and 


ownership of said articles shall pass to the Hirer. 


9. ‘The Hirer shall not assign this agreement unless with the written 


consent of the Owner. 


10. The Hirer hereby acknowledges receipt of a copy hereof. 


11. The Hirer hereby certifies that he is the (tenant/owner) of the 


premises known as 


IN WITNESS WHEREOF I have hereunto set my hand and seal 


the day and year first above written. 


In the presence of : 


SIGNED, SEALED AND DELIVERED | 


‘ 


SCHEDULE. 


In discussing the question of more 
suitable and more frequent adver- 
tising for not only the sale of mer- 
chandise by Hydro stores but to 
increase the interest of consumers in 
the benefits.of electricity, it was felt 
that some good would come out of the 
distribution by a central advertising 
agency among the different munici- 
palities of cuts and advertising ma- 
terial so that the smaller municipali- 
ties would get the benefit of the ad- 
vertising experience of some of the 
larger municipalities without exces- 
Sive cost. 

It was felt that more advertising 
of an educational nature should be 
done as there seems to be a falling 
off of this kind of effort in Hydro 
Municipalities. 

The Toronto Hydro representative, 
Mr. Stewart, submitted a number of 
advertisements which the advertising 
agency in their employ prepares for 


them periodically and it was suggested 
in fact it was moved, by Mr. O. M. 
Perry, and seconded by Mr. Phelps, 
that the Committee investigate the 
possibility of having the ‘Toronto 
Hydro Advertising Agency supply the 
various municipalities desiring them 
cuts or mats or other advertising 
material in the Toronto Hydro ad- 
vertising program of which they can 
make use and an effort is now being 
made to ascertain from this agency 
what the cost would be and how far 
their service could be extended to 
give the desired result. 

On account of the fact that there 
was no place provided in the Con- 
vention program for a merchandising 
paper, it was felt that a special effort 
should be made to have a suitable 
speaker address the Convention on a 
suitable subject and a resolution was 
passed that an endeavour be made to 
secure a speaker who would inject a 
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little more enthusiasm into the mer- 
chandising efforts of Hydro Muni- 
cipalities. 

Considerable discussion was given 
to the question of the declining efforts 


on the part of Hydro Municipalities | 


in the matter of merchandising. ‘The 
opinion was expressed that there 
seems to be a general slackening of 
effort to not only sell appliances but 
to educate the public in their use. 
Recognizing the necessity for Hydro 
Municipalities to sell and service 
appliances not only to sell more 
electricity but to combat the efforts 
of competitive utilities, particularly 


Gas Companies, the Committee are 
of the opinion that more attention 
should be given to merchandising by 
Hydro Municipalities than seems to 
be the case. Particular stress was 
laid on the necessity for co-operation 
with electrical dealers and contrac- 
tors in order to bring about a concer- 
ted effort along the line of competition 
with other utilities rather than have 
the efforts of both defeated by lack 
of co-operation. 


Respectfully submitted, 


(Sed-pOoWALD, H. SCOLT, 
Chairman. 


Q} serccmmcns jf 


Report of Regulations and 


Standards Committee 
To 
The President and Members, 
Association of Municipal Electrical 
Utilities 

Your Regulations and Standards 
Committee for the year 1927, beg 
to report there was held in Toronto 
on November 18th a meeting of the 
Rules and Regulations Committee 
(Inside Work) of the Hydro-Electric 
Power Commission of Ontario. 

The following information is ex- 
tracted from the minutes of the meet- 
ing. The meeting was held primarily 
to consider the question of recom- 
mending to the Commission, that the 
Canadian Electrical Code, Part I, be 
adopted as the Commission’s Rules 
and Regulations governing Electrical 
Installations for Buildings, Structures 
and Premises. 

It was brought to the attention of 
the Committee, that the Canadian 
Electrical Code had been copyrighted 
by the C.E.S.A., and after some 


discussion, it was moved and carried 
unanimously, that the Association 
be requested to waive its copyright 
in connection with the Canadian 
Electrical Code and note the fact in 
their official records. 

The Committee was asked to 
consider the question as to whether 
or not the Canadian Electrical Code 
should be adopted. It was felt that 
a few revisions were needed and the 
following instanced,— 

Rule 508 Clause (m). No.8 should 

be changed to No. 10 (N.B. No. 10 

was called for by the draft consid- 

ered in Winnipeg, but the Com- 
mittee there changed it to No. 8 to 
make it conform to the N.E. Code. 

Rule 408, Clause (a) 2nd paragraph. 

“two No. 6 or three No. 8 B. & S. 

Gauge Conductors’’—therule should 

state that these sizes are minimum. 

Rule 07 Clause (f). ‘The words 

“except at ceiling outlets, where 

boxes 14 inch deep may be used,”’ 

should be deleted. , 

Rule 512, Clause (a) (4). ‘“‘build- 

ings in which gasoline or other 
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volatile materials or explosives are 
handled’’ should be changed to 
“buildings in which hazardous con- 
dions exist.”’ 

Rule 2007, Clause (d). ‘That this 
should be revised. Choke coils are 
not necessarily an inherent part of 
lightning arresters and any device 
or arrangement having a choking 
effect is actually forbidden by the 
Ontario Lightning Rod Act. 

Rule 3208, Clause (b). That specific 
mention shall be made of the fact 
that switches, unless in gas-tight 
cases are not permitted. 

Rule 3701, Clause (b). That this 
be extended to include Provincial 
Authorities, as some of them have 
jurisdiction over certain matters 
affecting Radio work. 

Rule 8701, Clause (e). Steel frame 
work is not necessarily grounded, 
especially in barns. The require- 
ments should take cognizance of 
this fact. 


Rule 8701, Clause (f). This con- 
flicts with the Ontario Lightning 
Rod Act and should be modified. 


Rule 2702, Clause (a). Not suffi- 
ciently clear or comprehensive. 


This clause is hardly needed and 
might be deleted. 

Rule 38702, Clause (f). ‘The ‘3 feet”’ 
specified, should be changed to 12 
feet. Mr. Lewis here stated that 
he considered the Hydro “‘ Radio”’ 
rules to be on the whole, better than 
these, and, after being informed 
that the C.E. Code. Radio Rules 
had been handled by a special 
Sub-Committee, consisting of men 
expert in’ Radio work, stated that 
Radio Experts are inclined to mini- 


mise the danger connected with 

such work. 

Rule 38702, Clause (4). ‘That the 

expression ‘‘form a shunt around 

the lightning arrester’’ should read 

‘form a shunt around the receiver”’ 

Rule 8702, Clause (k). ‘That the 

words ‘‘may be left uninsulated”’ 

might as well be left out. 

The foregoing points were noted by 

the-Sécretary. formiaturesiise san 

connection with the revision of the 

C.F. Code. 

The Chairman asked for a motion 
recommending the adoption of the 
C.E. Code by the Commission. 

After some discussion, the following 
motion was put by Mr. Ostrom, se- 
conded by Mr. Driscoll. 

(1) That this Committee desires 
to express its approval of the Cana- 
dian Electrical Code and its apprecia- 
tion of the evident care and thought 
that has been bestowed by those who 
have worked upon it. 

(2) That this Committee requests 
the Hydro Electric Power Commission 
of Ontario to adopt publication C. 22 
—1927, of the Canadian Engineering 
Standards Association entitled the 
“Canadian Electrical Code, Part I’”’ 
as the Commission’s Rules & Regu- 
lations governing electrical installa- 
tions for Buildings, Structures and 
Premises? 

(3) That the Canadian Engineering 
Standards Association be asked by 
the Commission to furnish satisfac- 
tory assurance regarding the follow- 
ing :— 

(a) That the Association has es- 
tablished, or definitely intends to 
establish, in the near future, adequate 
staff and facilities necessary to keep 
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the Canadian Electrical Code up-to- 
date in every respect. 

(b) That the Association will issue 
a revised edition of the Canadian 
Electrical Code, Part I, before the 
end of the year 1928 and at least every 
alternate year thereafter. 

This motion was carried unant- 
mously. 

Mr. Driscoll moved that, in the 
event of the Commission adopting 
the *C.E. Code;rthe’ “Ontario: Stb- 
Committee on Canadian Electrical 
Code’ be enlarged to include all 
electrical interests now represented 
on the Commission’s Rules & Regu- 
lations Committee (Inside Work). 

Mr. Peasnell seconded this motion, 
which was carried unanimously. 

The Secretary then read some 
correspondence of the Commission 
relating to the question of farmers 
doing their own wiring. ‘This matter 
had been raised by Prof. W. C. Black- 
wood of the Ontario Agricultural 
College at Guelph. After some dis- 
cussion, Mr. Driscoll moved that the 


Committee recommend to the Com- 
mission, that encouragement should 
not be given to the carrying out of 
electrical installation work by any but 
practical wiremen.who have served a 
proper apprenticeship. Mr. Ostrom 
seconded the motion, which was 
carried unanimously. 

Following upon the recommenda- 
tion of the Committee as recorded 
above, the Commission has since 
adopted the Canadian Electrical Code 
Part I, and the approval of the 
Lieutenant-Governor in Council for 
this action has been formally received. 
The Commission will publish in the 
very near future the eighth edition of 
its “Rules and Regulations governing 
Electrical Installations in Buildings, 
Structures and Premises’’ embodying 
the Canadian Electrical Code, Part I. 

All of which is respectfully sub- 
mitted, 


(Sgd.) R. J. SMITH, 


Chairman, 


Auditor's Report 


January 10th, 1928. 


Wire s\n 2] Heeg, 

President 

Association of Municipal 
Utilities of Ontario. 


Electric 


Dear Sir: 


We beg to advise you that we have 
audited the books of the Association 
of Municipal Electric Utilities for 
the calendar year 1927, and find that 
the cash received and recorded by 


the Treasurer agrees with the Secre- 
tary’s statements. These disburse- 
ments are supported by vouchers 
duly authorized and passed by both 
President and Secretary, and the 
cash balance is in accord with the 
account at the bank. 

We respectfully submit herewith 
statement of Receipts, Disburse- 
ments and Assets. 


Yours very truly, 
(Sgd.) W. G. Pierdon, 
H. P. L. Hillman. 
Auditors. 
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Statement of Receipts, Disbursements and Assets for Year Ending December 


Slst, 1927 


RHCHIEAS 

Cashun- bank Dec, Sis 1926774 2 en. ee ee $ 686 
Membership fees: 

Utilities (159) aoe ee ee ee $1,242 00 

Commercial’ 1(«36)2)  eetei ae eee 360 00 1,602 
Convention receipts pitas. oe teen ee ee 3,196 
OONESE, Avtdotation 7. ant a cc.ee eee ene een eee 253 
Interést-earned. on depositsice yn sent ee Serene 24 
Interest earned‘on bond 3.2%." dee tee 27 
Sale of (Reporter sicopies.: 3i)t hae eee 18 

$5,809 
DISBURSEMENTS 

Members travelingvexpenses 0 2.0.5. eee 186 
General printin ois Ace etc ec ane ee ae 90 
Stamps atid Expresoe saws fv ee ee 39 
Bank exchanves... aes Sd, (eee ee 20 
Salaries, Sears, el frenenere Se ty. 250 
Convention Expenses: 

Tintecheons jy. ct Aca ean ee, 3,301 00 

BTILer tAitlMe nite swe. a7 2oe) a 550 93 

REP Ort ) Aa a tees seo a oe 217 80 

BaQves 2 2:..cgae Sees oo ee 168 12 

EEULUIAS 4. oye ee es a 4 er 151518 

Dindey expenses. ants. 2) eit: ee 130 12 4,519 
Balan COR nets ieee oe on are a oo ec 703 

$5,809 
ASSETS 

Cash in bank. ; $ 703 
Dominion of aren 5 4% 1 1934 send (par § $500. 00) 

purchase!price:ta. = - ; 513 
Tahternancenreoe seaman Soak PM Ohh 243 45 
Less 5% per annum cen ate RENN egies tee es 97 38 146 


93 
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Minutes of Convention 


The twenty-second convention was 
held at the King Edward Hotel, 
Toronto, on Wednesday and Thurs- 
day, January 18th and 19th, 1928. 
At 12.30 p.m., on the 18th, the dele- 
gates to the convention joined with 
the Electric Club of Toronto for 
luncheon when an address was given 
by Mr. G. W. Austin, Manager, 
Electric Service League, Toronto. 

The first session of the convention 
opened at 2.30 p.m., when the Presi- 
dent, Mr. J. J. Heeg, gave a short 
address welcoming the delegates to 
the convention. 

The Report of the Auditors cov- 
ering the year 1927 was presented, 
which on the motion of Mr. P. B. 
Yates, seconded by Mr. R. H. Starr, 
was adopted. 

Two letters from Mr. W. P. Dob- 
son to the President, explaining the 
situation as regards the work of the 
sub-committee acting with the Can- 
adian Electrical Association on the 
question of having the re-seal period 
of watthour meters extended, was 
read for the benefit of the delegates. 

Mr. V. S. McIntyre, Chairman, 
Rates Committee, presented a report 
from that committee and moved its 
adoption. On being seconded by 
Mr. J. G. Archibald, the motion was 
carried. 

Mr. O. H. Scott, Chairman, Mer- 
chandising Committee, presented a 
report from that committee and 
moved -its adoption. The motion 
was seconded by Mr. J. E. B. Phelps, 
after which it was carried. 

A report from the Regulations 
and Standards Committee was pres- 


ented by Mr. R. J. Smith, Chairman, 
who moved its adoption. Mr. E. V. 
Buchanan seconded this motion, after 
which it was carried. 


Mr. G. D. Floyd, Electrical En- 
gineering Dept., H.E.P.C. of On- 
tario, read a paper entitled ‘‘Some 
Factors Involved in Bulk Transmis- 
sion of Power.” Discussion following 
this paper was by Messrs. J. E. B. 
Phelps and E. V. Buchanan. 


This session was conducted under 
difficulties owing to the accoustics 
of the room in which it was held 
and noises from the outside inter- 
fering. 

It was moved by Mr. J. E. B. 
Phelps and seconded by Mr. E. V. 
Buchanan, THAT the Executive be 
asked to recommend to the Hydro- 
Electric Power Commission of On- 
tario through the Ontario Municipal 
Electrical Association, the inclusion 
in the proposed new building of the 
Commission of an auditorium large 
enough for the meetings of the 
Associations.—Carrted. 


The scrutineers presented their 
report showing the result of the elec- 
tion of officers for the year 1928, 
being as follows: 


President—J. G. Archibald. 
Vice-Pres.,—A. W. J. Stewart. 
Secretary—S. R. A. Clement. 
Treasurer—D. J. McAuley. 
Directors—O. H. Scott, J. E. B. 
Phelps and V. 8S. McIntyre. 


DISTRICT DIRECTORS. 
Niagara District—H. G. Hall. 
Central District—V. B. Coleman. 
Georgian Bay District—J. R. Mc- 

Linden. 
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Eastern District—R. J. Smith. 
Northern District—T. W. Brackin- 
reid. 

The newly elected President and 
Vice-President gave short addresses 
thanking the delegates for having 
honoured them by electing them to 
those offices, after which the session 
adjourned. 

At 6.30 p.m., this Association met 
with the Ontario Municipal Electrical 
Association for the convention din- 
ner. Mr. Samuel Harris, President, 
Navy League of Canada, was the guest 
of the two Associations on this oc- 
casion, and gave an address on the 
work of the Navy League. 

The second session of the conven- 
tion opened at 9.50 a.m., on Thurs- 
day, January 19, when Mr. Joseph 
Showalter, Canadian Westinghouse 
Company, Limited, presented a pa- 
per on “‘Canadian Watthour Meter 
Practice.’’ Discussion following Mr. 
Showalter’s paper was by Messrs. 
Hot eoheater, |. Eckersly ibe: 
Phelps, R. H. Starr, J. G. Jackson, 
J; We. Purcell, F. W.. Voot, Ge WwW. 
Lawrence, E. V. Buchanan, J. W. 
Peart, *G.” A. Brace: Geer sebro wil: 
J. Re Melanden, 4]: 5S) oS Madden 
and E. R. Lawler. 

The session then became a joint 
session with the Ontario Municipal 
Electrical Association, Mr. J. J. 
Heeg continuing in the chair. Mr. 
F. A. Gaby, Chief Engineer, H.E.P.C. 
of Ontario, gave an address on ‘‘The 
Progress of the Hydro-Electric Pow- 
er Commission in 1927.” 

Mr. V. S. McIntyre, as Chairman, 
had presented a report of the Pension 
and Insurance Committee of the two 
associations, and this was now dis- 


cussed. The following resolution had 
also been presented: 

Moved by MrR.H. Starr and se- 
conded by Mr. FE. V. Buchanan. 

THAT the Pensionand Insurance 
Committee of the Ontario Municipal 
Electrical Association and Associa- 
tion of Municipal Electrical Utilities, 
as at present constituted, be contin- 
ued during the coming year and be 
empowered to take such action in 
co-operation with the Hydro-Electric 
Power Commission of Ontario as 
may be necessary to bring the plan 
recommended by the Committee into 
effect; and that the Committee be 
urged to use every effort to the end 
that the plan may be presented to 
the individual Municipal Commis- 
sions with the least possible delay — 
Carried. 

After the discussion on this report 
the session adjourned. 

At 12.30 p.m., the Association met 
with the Ontario Municipal Electrical 
Association for luncheon when an 
address was given by Mr. Stewart 
Lyon, former editor of the Globe. 

The afternoon session opened at 
2.30 o'clock as a joint session of the 
two Associations, Mr. C. A. Maguire, 
President, O.M.E.A., being Chair- 
man. An address was given by Mr. 
Geo. Wright, Commissioner Toronto 
Hydro-Electric System, and Com- 


missioner ‘Toronto ‘T'ransportation 
Commission on ‘Transportation 
Problems.”’ 


The meeting then turned to a ses- 
sion of this Association with the 
President, J. J. Heeg, as Chairman. 

A playlet, “Hiring a Lineman” 
was presented. Mr. W. G. Hanna, 
Legal Dept., H.E.P.C. of Ontario 
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gave an address entitled “Some 
Notes on the Law Relating to Pub- 
lic Utilities.’ Following his address 
Mr. Hanna answered some questions 
by the delegates. 

The President then gave a short 
address thanking the Association and 
officers for assistance given him dur- 
ing his term of office, and expressing 
good wishes for his successor. 

President-elect, Mr. J. G. Archi- 
bald then made some suggestions 
for the coming year, and advised of 
an Hxecutive’ meeting to be held 
immediately after the close of the 
convention. 


On motion to adjourn the conven- 
tion proceedings were then con- 
cluded. 

The register shows the total num- 
ber of delegates attending the con- 
vention to have been 300, being 
classified as follows: 


Class A — 101 
Class B — 95 
Commercial — 59 
Associates — 34 
Visitors — 11 


There were 254 delegates present at 
the first convention luncheon, 322 
at the convention dinner and 293 at 
the second convention luncheon. 


9h omacccan () 


Minutes of Meeting of the 
Executive Committee 


A meeting of the Executive Com- 
mittee of this Association was held 
at the King Edward Hotel on January 
19th, 1928, the following being pres- 
Ent: 

Messrs. J. G. Archibald, Chairman; 
ie yeetiatnican, Rk. j.,omith VB. 
Coleman, J. J. Heeg, O.°H. Scott, 
Be We |) Stewarreye.) B= Phelps, 
He Ge Hall SDs). McAuleyeand 
. Gh eAs Clements 

A letter from the Manager of the 
Clifton Hotel advising dates that will 
be available for the Association in 
the event of it holding its summer 
convention at Niagara Falls was read. 
After discussion of this subject, it 
was moved by Mr. J. E. B. Phelps 
and seconded by Mr. H. G. Hall, 
that the summer convention of this 
Association be held at the Clifton 

-Hotel, Niagara Falls, on June 20, 
21 and 22, 1928.—Carrted. 


The meeting then proceeded to 
draft various committees for the 
Association for 1928, the following 
being finally decided upon: 

Papers Committee: Messrs. O. H. 
scott, Belleville, Chairman;' V:. S. 
McIntyre, Kitchener; W. R. Catton, 
Brantford; Frank T. Wyman, Pack- 
ata” Electric’ ‘Co, -St.- Catharines: 
Jos. Showalter, Canadian Westing- 
house Co., Toronto; W. P: Dobsen, 
G. F. Drewry and G. J. Mickler, 
Hel Ps@s at orento: 

Convention Committee: Messrs. A. 
W. J. Stewart, Toronto, Chairman; 
J.“E. *Teckoe and H..P:. Stephens; 
Niagara Falls; H.F. Shearer, Welland; 
M. B. Hastings, Powerlite Devices, 
tds, oronto:.H. Ci: Barbers Stand. 
ard Underground Co., Toronto; F. 
Mahoney, Canadian General Electric 
Co.; ‘Toronto; and j....W. Purcell, 
Phere Foronto: 

Regulation and Standards Commit- 
yeee -Niessts. “Re os) ¢ F Stnithe Perth, 
Chairman; V. B. Coleman, Port Hope; 
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J. R. McLinden, Owen Sound; Geo. 
Grosz, Waterloo; E. V. Buchanan, 
London; W. P. Dobson, H.E.P.C., 
Toronto; and A. G. Hall, Electrical 
Inspection Dept., Toronto. 

Committee on Accident Prevention 
and Health Promotion: Messrs. H. G. 
Hall, Ingersoll, Chairman; C. T. 
Barnes, Oshawa;. J. G. Jackson, 
Chatham; R. L. Dobbin, Peterboro; 
C. E. Brown, Meaford; C. E. Schwen- 
ger, Toronto; C. W. Alfred, London; 
F. C. Adsett, Trenton; T. C. James, 
G. F. Drewry and Wills Maclachlan, 
H.E.P.C., Toronto. 

Merchandising Commuttee: Messrs. 
J. E. B. Phelps, Sarnia, Chairman; 
O. M. Perry, Windsor; O. Thal, 
Kitchener; A. O. Hunt, London; W. 
H. Childs, Hamilton; C. W. Burns, 
Walkerville; I. N. Pritchard, Chat- 
ham VAS Bi SCOUly Aaaltn me eV 
Stewart, Toronto; J. J. Heeg, Guelph; 
O. H. Scott, Belleville; H. F. Shearer, 
Welland; and G. J. Mickler,H.E.P.C., 
Toronto. 

Rates Commuttee: Messrs. V. S. 
McIntyre, Kitchener, Chairman; P. 
B. Yates, St. Catharines; E. I. Sifton, 
Hamilton; E. M. Ashworth, Toronto; 
R:- “Dobbin, 2 Peterboror EV. 
Buchanan, London; A. B. Scott, 
Galt; Geo. Cross, Waterloo; O. M. 
Perry, Windsor; D. B. McColl, Walk- 
erville; J. W. Peart, St. Thomas; and 
all the members of the 1928 Exec- 
utive Committee. 

It was moved by Mr. O. H. Scott 
and seconded by Mr. R. J. Smith, 
that the Committees as drafted be 
confirmed.—Carried. 


Further Convention Reports 


Mr. Scott suggested that a note be 
published in the Bulletin asking that 
suggestions for papers to be read 
at the Summer Convention be for- 
warded to him. 

It was also suggested that Mr. 
Archibald, President, submit a letter 
for publication in the Bulletin asking 
the utilities to write the Association 
on any subject or questions concern- 
ing them that might be of general 
interest. 

It was moved by Mr. J. E. B. 
Phelps and seconded by Mr. O. H. 
Scott, that the Secretary and Treas- 
urer be given an honorarium of an 
amount equal to that paid to them 
in the former year. —Carried. 

It was agreed that the next meet- 
ing of the Executive Committee 
should be held sometime in April, 
when the Chairmen of the various 
committees would come prepared to 
suggest plans for the Summer Con- 
vention. ‘The date of this meeting 
will be decided upon later. 

There being no further business 
the meeting adjourned. 


S cece: jj, 


Summer Convention Dates 


Having learned that the dates for 
the Summer Convention chosen at 
the Committee Meeting are the same 
as those of another convention that 
will be attended by some of the dele- 
gates, the Executive Committee has 
changed the dates of the A.M.E.U. 
Convention to June 13, 14 and 15, 
1928. 


GremonE 


will be published in the March 


Bulletin 


* 
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Grounding Devices and Equipment 


January 23 1928 
The Editor of the Bulletin: 


I have just read in the December 
issue of the Bulletin Mr.Buchanan’s 
criticism of the double electrode 
method of constructing artificial 
grounds. 

We must not lose sight of the ob- 
ject of the proposed grounding scheme 
which is to obtain reasonably satis- 
factory artificial grounds for ground- 
ing work on the customers premises 
under every day working conditions. 
The scheme suggested has three 
distinct features. 

1. It provides an artificial ground 
consisting of two electrodes instead 
of one. This is highly desirable 
because, as a matter of record, one 
electrode seldom gives a sufficiently 
low resistance. 

2. It provides a working procedure 
whereby wiring systems which have 
a resistance of more than 25 ohms 
to ground will not be connected 
up to a distribution system which 
itself has a resistance of more than 
25. ohms to ground. We take it 
that the desirability of this is granted. 

3. It provides a procedure whereby 
the owner of the distribution system 
will receive certain information as 
to the resistance of any artificial 
ground used for grounding the inter- 
ior wiring system. Itis not necessary 
that the exact resistance be known, 
in fact it might almost be said that 
there is no exact resistance. 

As to the accuracy of the measure- 
ments, would say that if the average 
resistance of the earth between the 


two electrodes, separated six feet 
apart, is the same as the average 
resistance of the earth surrounding 
each electrode for a distance of six 
feet then the readings are theoretic- 
ally correct, and the theory has 
been confirmed by plenty of tests 
including a considerable number made 
by myself. Because over 80 per cent. 
of the total resistance lies in the first 
foot of earth surrounding the elec- 
trode the resistance of the other 
four feet between the electrodes 
need not give us much concern. As 
soon as we get into conditions where 


' there is. a great variation in the 


average resistance of the earth im- 
mediately surrounding the two elec- 
trodes the readings are no longer 
accurate, but in actual practice these 
variations are not sufficient to pro- 
duce such inaccuracy in the readings 
as to make them by any means use- 
less or dangerous. The difference 
between the readings which ordinarily 
would be obtained and the true 
ground resistance will generally be 
less than the variation in the resist- 
ance of any given ground between 
a rainy season and a dry season, or 
between frozen and unfrozen ground 
conditions. For instance, in the case 
of a three to one variation, which is 
improbable, our estimate would be 
about 50 per cent. high. When we 
set a limit for artificial ground resist- 
ance, without specifying all of the 
conditions under which the resistance 
is to be measured, as the Code does, 
we are necessarily leaving a much 
greater leeway than is likely to be 
involved by any variation in the aver- 
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age resistance between electrodes, 
as compared with that of the earth 
surrounding the two electrodes. 
Let us look for a moment at the 
first case which Mr. Buchanan cites. 
Under what actual operating condi- 
tions is it likely that a wireman 
would be installing an artificial ground 
where subsurface metallic structures 
exist? Where these exist the Code 
requires that they be used for ground- 
ing purposes and if their presence 
is unknown, and electrodes are driven 
down into contact or near contact 
with them, then I think we need not 
worry about the resistance of that 
particular artificial ground, because 


it will be very much lower than the 


average. 

Take the second case mentioned, 
namely that where one of the elec- 
trodes is in earth of especially high 
resistance, which is a more probable 
case because sometimes one electrode 
might be driven into rock or gravel 
fill while the other electrode might 
be in good conducting soil. Under 
these conditions our series test leads 
us to believe that our ground resist- 
ance is much higher than it actually 
is with the result, presumably, that 
either more elaborate tests will be 
made or an additional electrode 
installed, but since we are obviously 
working under more or less uncertain 
soil conditions this is hardly objection- 


able, and in fact it is desirable in any 
case where the series resistance ex- 
ceeds 100 ohms, irrespective of how 
the resistance is divided between 
the two electrodes. 

If in any particular territory the 
artificial house grounds are now being 
tested by more accurate methods 
and two electrodes are being installed 
where the resistance of one is above 
25 ohms, then I would not suggest 
the substitution of the proposed 
method for the existing conditions, 
but I do not know of any place where 
that is being done and I do know 
that in the very great majority of 
cases it is not being done. ’In any 
case I think that the proposed method 
would give just about as good prac- 
tical results and at a very much 
lower cost. 


Very truly yours, 


S. W. Borden, 
Groundulet Company. 


(Sgd.) 


Manager. 


Correction 


In the January Bulletin, Page 29, 
it is stated that the voltage of the new 
Oshawa-Port Hope line and of the 
Whitby Station will be 4,400, these 
should have been stated as 44,000 
volts. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor, 
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List of Electrical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission of 
Ontario in January, 1928. 


Appliances 
AD-VANCE WINDOW SERVICE Cor- 
PORATION, (Submittor), 111 West- 


chester Square, New York, N.Y. 

Electric Window Display Signs. 

* * * * 

THE ARTHUR-Ewart Co,, 21 King 
Street, East, Toronto, Ont. 

“The Presto Display” electric win- 
dow display sign. 
* * * ok 

THE BinG CorFOoRATION, 33 East 
17th Street, New York, N.Y. 

Electrically-lighted toy motion pic- 
tures machines and magic lanterns 
for home use. “Bing.” 

* * * BS 

Tue Boss WASHING MACHINE Co., 
Norwood station, Cincinnati, Ohio. 

Portable motor-driven Washing 
Machine. ‘“‘Banner’’ Model 35. Agi- 
tator type. 

* * * * 

CANADIAN LECTROMELT FURNACE 
Ltp., (Submittor), 37 Niagara St., 
Toronto, Ont. 

Moore Rapid Lectromelt Furnaces, 
arc type. 

* * * * 

THE FITzGERALD Mrc. Company, 

Torrington, Conn. 


“= otat-mite. " -Cofiee- Urn, “Cat: 
Nos. 761, 751. Drink mixers with 
stand. 


* * * 3 


THE K&yDEL Company, 6564 Ben- 
son Street, Detroit, Mich. 

Electric Christmas Tree Chimes. 
Marking: ‘“‘Keydel Co. 15 V.”’ 


savory Inc., 90 Alabama St., 
Biutialo, N.Y: 
“Savory Airator,’’ portable motor- 
driven fans. 
* ae * * 
ERIE L. SHERK, Ridgeway, Ont. 
Portable Air Heaters for automo- 
biles. Marking: “Erie Engine War- 
mer and Utility Appliance,” with 
rating. 
* * * * 
*AUTOCALL Co., THE, Shelby, Ohio. 
‘‘Autocall.’’ Bells, Buzzers and 


Whistles, Types GP, H, N, R, RV, 


Sel, EVe- Lez UU} Autotone Melo- 
tone. 
* * * * 

*GREAT NORTHERN Mekc. Co., (Sub 
mittor), 536 Lake Shore Drive, Chi- 
cago, Ill. 

Percolator, Cat. No. 2862; Toaster, 
CateeNowe2/0le Waite Jron,, Cat: 
No. 2705. Marking: Nameplate with 
trade name ‘Quality Brand’’ and 
rating attached to each device. 


* * * * 


*RADIO CORPORATION OF AMERICA, 
(Submittor), 233 Broadway, New 
Work, NYY: 

CANADIAN GEBERAL ELECTRIC Co. 
212 King St. W., Toronto, (Agent). 

“Radiola 17” (Alternating current). 
Power-operated radio receiving set. 
60 cycles. 

* * * * 

eWALLACH 6 CO, J. D4 lotep: 
California Ave., Chicago, Ill. 

‘Wallace’ portable, electrically- 
driven circular wood saw. Marking: 
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Name and address of manufacturer; 
Model No. 5-RSC. Electric glue pot, 
portable Type W2. Marking: name- 
plate bearing manufacturer’s name 
and address, type and rating of 
device. 


Switches 


W.H. BANFIELD & SONS, LIMITED, 
370-386 Pape Ave., Toronto. 

‘Banfield’. 

Surface snap switches, rotary type; 
single-pole, Cat. Nos. 2000, 2047, 
2602, 2604, 2001, 2048, 2758, 2754. 

Three way, Cat. Nos. 2456, 2606. 

Double-pole, Cat. Nos. 2392, 2394, 
2608, 2610, 2017, 2050, 2763, 2764. 

Flush Switches; single-pole, Cat. 
No. 2901 push type; tumbler type, 
Cat. No. 998. 

Three-way, push type, Cat. No. 
2903; tumbler type, Cat. No. 998. 

Double-pole, push type, Cat. No. 
2902; tumbler type, Cat. No. 992. 

Fixture Switches, single-pole. Link 
switch, pull-chain type, Cat. No. 59. 
Conduit box and fixture switch, pull- 
chain type, Cat. Nos. 61, 615, 62 and 
63. 

* k * *k 

LANGLEY MANUFACTURING ComM- 
PANY, Ltp., Granville sland, Van- 
couver, B.C. 

Enclosed Switches, 
cases. 


sheet metal 


* * * * 


*ABSOLUTE CON-TAC-TOR CORPOR- 
ATION, Elkhart, Ind. 

Temperature Regulating Applian- 
ces (As listed on Underwriters’ Lab- 
oratories card dated October 25, 1927.) 

* * * * 

“ARMSTRONG & Wuire, Pittsburgh, 

ie 


Plug Fuse Cutout Bases. “A. 
WwW”. Cat. Nos. 400, 1935, 2199, 
2587, 2965, 2569, 7852. 

* * * * 
*AUTOCALL Co., THE, Shelby, Ohio. 
Relays for use on signalling systems 
‘‘Autocall.”” Type Gl, single pole 

Type G2, double-pole; Type GP. 
Type O, Type S. 

Paging system composed of central 
stations, relays and_ singlestroke 
bells or other sounding devices, 
Models 16A and 23, 23A and 25. 

* * * *K 
*GAYNOR ELEcTRIC Co. INC., 

Bridgeport, Conn. 

Flush Switches. Toggle Type, 
single-pole, Cat. No. 502; Three-way 
Cat. No. o0s. 


Fittings 


*ARMSTRONG & WHITE, 709 Ren- 
shaw Bldg., Pittsburgh, Pa. 

Weatherproof, composition sock- 
ets, Cat. Nos. 60666 and 43310. 

Weatherproof, porcelain sockets, 
Cat. No. 9366. 

Fuseless Rosettes, ‘“‘A. & W.”’ 


* * *k *K 


*A\ DET: MEG. “OG 7 =slne, Sincere 
Orange, Mass. 

Outlet Boxes and Plates (As listed 
on Underwriters’ Laboratories ap- 


proval card, dated June 28, 1927.) 


Miscellaneous 


*NORTHERN. ELECTRIC. Gow aioe 
121 Shearer St., Montreal, Que. 

Non-metallic sheathed cable. 
“Nareex Marking: Two yel- 


low threads together in inner braid. 
oe * * * 


*These devices are under the Underwriters’ Labor- 
atories re-examination or Label Servics. 
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Progress of Hydro-Electric Power Commission 


During 1927 
By F. A. Gaby, Chief Engineer, H.E.P.C. of Ontario 


(Address before Ontario Municipal Electrical Association and Association of 
Municipal Electrical Utthites at Toronto, January 19, 1927) 


HAVE been asked by the Presi- 
dent of the O.M.E.A. tosay a few 
words this morning on the pro- 
gress that has been made by the 
Hydro-Electric Power Commission in 
the past year in the growth of load of 
the municipalities, the number of 
municipalities under contract, the in- 
crease in the number of municipalities 
under contract and the financial posi- 
tion of the municipalities, and what 
progress has been made towards ob- 
taining future supplies of power for 
the municipalities. 

In view of the fact that the time is 
very short, I am not going to take up 
much of your time, but will content 
myself with a very brief statement as 
to the progress of the Commission 
during the past year. 


With regard to the growth of load 
in the various systems operated by 
the Commission; the total load of all 
municipalities connected to the eight 
systems operated by the Commission 
was 1,050,000 horsepower, of which 
the Niagara System load exceeded 
860,000 horsepower. 

The net increase in load for 1927 
amounted to over 75,000 horsepower, 
of which the Niagara System load in- 
creased by 66,000 horsepower. 

The annual increase of load of the 
municipalities has met the anticipa- 
tions of the Commission, with the 
exception of the Thunder Bay System, 
where there was a reduction in the 
load over 1926, due to the over pro- 
duction in the pulp and paper market. 
From present indications there is no 
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doubt that the position of the paper 
industry will improve in the near 
future and, when the market has over- 
come the over production in the paper 
mills, that this industry in the Thun- 
der Bay district will improve its posi- 
tion and the loads anticipated will 
materialize. 

The Hydro-Electric Power Com- 
mission on October 3lst, 1927, served 
under contract 474 municipalities, in 
addition to which it served by ar- 
rangement 55 municipalities, making 
a total of 529 municipalities supplied 
by the Commission, including 25 cities, 
83 towns, 210 villages and police 
villages and 211 townships, showing 
an increase of 48 municipalities over 
the year 1926, the greater portion of 
which were townships in which rural 
power districts had been established. 
In addition to the above mentioned 
municipalities, the Commission serves 
91 power customers. 

The total capital expenditure of the 
Commission and the municipalities to 
the end of 1926 amounted to $263,688, 
077.73, of which the investments of 
the Hydro-Electric Power Commis- 


sion were $203,071,456.78 and the 
municipalities $60,616,620.95. (The 
amount of $263,688,077.73 includes 
$9,389,899.60 for railways). 

During the fiscal year 1927 the in- 
crease in capital expenditure amount- 
ed to, as far as the Commission was 
concerned, $3,290,026 and the munici- 
palities approximately $3,950,000 
making a total of $7,240,026. 

It is to be noted here that the 
capital expenditures of the Com- 
mission, compared to former years, 
have not been very great during the 
year 1927, and of the total amount of 
$4,021,026 expended, over $1,462,000 
has been expended on the extension 
of lines into rural districts, leaving 
$2,559,000 for increased development 
and the necessary transmission lines 
to serve the municipalities in Ontario. 

During the year 1927 the Hydro- — 
Electric Power Commission handed 
back to the City of Toronto the assets 
of the Toronto and York Radial Rail- 
ways, reducing its capital expenditure 
by $3,500,000, making a net capital 
expenditure at the end of the year 
approximating $203,692,780. 

The financial position of the Com- 
mission and the municipalities is 
steadily improving, and at the end 
of this fiscal year there was some 
$64,000,000 in reserves, of which 
amount the Commission had ac- 
cumulated $29,000,000, the balance 
being in the hands of the municipali- 
ties, with an annual increase of from 
$8,000,000 to $9,000,000. 

In the case of the Hydro-Electric 
Power Commission these reserves are 
liquid, and are held for depreciation, 
contingencies and obsolescence and 
for sinking fund necessary to retire 
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the debts that had been incurred on 
the properties of the Commission. 


For a number of .years there has 
been a great deal of agitation in the 
Eastern districts for additional sup- 
plies of cheap power, the criticism 
being that the Western part of the 
Province was receiving more favour- 
able terms than the East in regard to 
power supplies and the rates to its 
consumers. 


In order to meet the needs of the 
Eastern parts of the Province the 
Commission during the past year and 
a half or two years has been actively 
engaged in negotiations with various 
corporations for additional supplies of 
power for Eastern Ontario and Cen- 
tral Ontario system needs, pending 
the development of the St. Lawrence 
and Ottawa powers, which, I do not 
need to tell you, have been delayed, 
owing to the many interests that are 
involved in the development of these 
water powers. 


After receiving during the Fall of 
1927 definite propositions from those 
corporations capable of delivering the 
power required by the Commission, 
it was decided to accept the contract 
of the Gatineau Power Company for 
delivery of 100,000 horsepower from 
its developments on the Gatineau 
River for delivery to points in Eastern 
Ontario. 


It is a very favourable contract to 
the municipalities, in that it provides 
for a minimum of 6,000 horsepower 
per annum for the first ten years, with 
an option of the municipalities to take 
100,000 horsepower, when needed, 
during that period, upon proper and 
reasonable notice. 


The rates for delivery of such power, 
which is estimated at approximately 
25 per cent., to the Western boundary 
of the City of Ottawa, is $15 per 
horsepower per annum at 110,000 
volts and for the remainder of the 
power delivered to Smiths Falls at 
110,000 volts $14.70 per horsepower. 


This power will be supplied to the 
Ottawa, Rideau, St. Lawrence and 
Central Ontario districts, and the 
first delivery will be made in October, 
1928. 


The entering into of this contract 
means that for the period of ten years, 
pending the development of the St. 
Lawrence and Ottawa powers, that 
the Eastern municipalities can obtain 
power at costs that are equal to the 
costs existing in the Western part of 
the Province, and more especially in 
the Rideau district, the cost of power 
will be very much reduced over the 
cost existing at the present time, as 
the loads in this district increase, and 
with regard to the Central Ontario 
System delivery of its power, in con- 
junction with the present generating 
cost at 44,000 volts, will not material- 
ly increase the cost to the municipali- 
ties, and as their load increases it will 
tend to decrease the present cost at 
44,000 volts in the loop system, so 
that, taking the contract as a whole, 
it is of great benefit to the districts in 
which the power will be delivered, 
enabling them to meet their needs, 
and supply new industries, without 
any increase in rates over those in 
existence at the present time, and, in 
some cases, reductions. 


At your last annual meeting the 
Commission informed you that it had 
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entered into a contract for the de- 
livery of 260,000 horsepower to the 
municipalities in the Niagara district; 
during the year 1927, considerable 
progress has been made in the con- 
struction of the necessary lines to 
deliver this power in October, 1928. 

It was originally estimated that the 
200 miles of transmission line and the 
transformer stations at Leaside, in- 
cluding synchronous condensers, 
would cost, for delivery of the full 
amount of power, between $14,000,- 
000 and $15,000,000, which expendi- 
ture will be extended over a period of 
from four to five years. 

Since August last, when the Com- 
mission received first delivery of the 
necessary steel, which it had con- 
tracted for in May or June of 1927, 
the Commission has constructed 89 
miles of footings, including back fill, 
erected some 79 miles of towers and 
has strung some 3 miles of cable, in 
addition to which some 70 miles of 
roads have been built through very 
rough country to facilitate the con- 
struction of this transmission line and 
to maintain same in the future. 

It is the purpose of the Commission 
during the winter to continue such 
work as it is possible to do economi- 
cally during the winter months, in the 
installation of rock footings and the 
stringing of cable. 

Good progress is being made at the 
present time on the manufacture of 
the necessary equipment to be in- 
stalled at Leaside, and operations 
have been commenced on this site 
for the erection of buildings for the 
installation of such equipment. 

The station at Leaside will be of the 
outdoor type, the buildings being a 


minimum and only erected for the 
maintenance of equipment and the 
housing of control and metering ap- 
paratus. 

During the year 1927 there has 
been a remarkable increase in the 
extension of electric service to rural 
districts, which shows that there is a 
better understanding of the cost to 
rural communities, and the people are 
beginning to appreciate the service 
that is being rendered by the Hydro- 
Electric Power Commission to these 
communities. 

During the year 1927 the Com- 
mission built over 875 miles in rural 
districts to serve some 5,700 con- 
sumers, with a total to the end of 
October of 3,200 miles of rural lines 
constructed, serving in the neighbor- 
hood of 25,000 consumers, at a capital 
expenditure of $6,700,000, of which 
$3,500,000 was received from the 
Government as a grant towards the 
capital expenditure on these rural 
lines. 

It is estimated by the Commission 
that for the year 1928 rural extensions 
will be made to the extent of 1,050 
miles to serve from 4,000 to 5,000 
consumers, with an additional capital 
expenditure of $2,600,000. 

This demonstrates the very rapid 
progress that has been made in the 
extension of electric services to the 
rural districts by the Hydro-Electric 
Power Commission, and no doubt 
answers the criticism that has been 
levelled at the Commission and the 
municipalities that the cost to rural 
communities is high. 

Surveying the progress of the last 
year, the Commission and the munici- 
palities should be gratified to know 
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that their expectations have been met 
in the growth of load and in the ob- 
taining of additional supplies of power 
to meet future needs. 

I have also been asked to say a few 
words as to the progress being made 
by the Commission in meeting the 
request of your Pension Committee 
in the establishment of a Pension and 
Insurance Fund. 

The Commission has received the 
reports of your Committee and has 
given same careful consideration, but 
before finally passing’ on the reports 
to the Government, with application 
for Order-in-Council, it is acting on 
the advice of the Legal Department 
in obtaining detailed calculations as to 
benefits received by individuals and 
illustrations of the cost of such scheme 
to the municipalities, so that the 


Government will have before it full 
information in order that it may give 
an early decision as to the issuing of 
the necessary Order-in-Councilauthor- 
izing the Commission to enter into 
the necessary contracts with the In- 
surance Corporations. 


This matter is proceeding as rapidly 
as it possibly can at this time and we 
expect that there will be an early 
decision in connection with same. 


I wish to thank you for having had 
the opportunity of presenting these 
few matters to you, and I have en- 
deavoured to be brief, as I under- 
stand that you are to hear a report 
from the Pension Committee on the 
progress of their investigations in con- 
nection with the Pension and In- 
surance Fund. 


(cee fi) 


Public Service and the Psychology of 
Public Service 
By Stewart Lyon, Former Editor, The Globe, Toronto. 


(Address before Ontario Munictpal Electrical Association and Association of 
Municipal Electrical Utilities at Toronto, January 19, 1928) 


PuAT I want to speak 
about this afternoon very 
briefly is the question of 
public service, and the 
psychology of public service, the 
question as to how men approach the 
idea of serving people, and what we 
actually get from that method. I 
knew Sir Adam Beck very well, and 
the thing about Sir Adam that struck 
me most was his directness of mental 
attitude, toward all the questions that 
he tackled. Whatever got in the 


way, had a hard time, because Sir 
Adam occasionally used the mailed 
fist and hob-nailed boot and a lot of 
other things, but he never used them 
except as he believed the public good 
demanded that they should be used. 

I have always said that it required 
a man like Beck to meet and compete 
with men like MacKenzie. Wolf 
against wolf, let us say. Sir Adam 
had this about his mental make-up 
that, when it came to a decision that 
a thing was in the public interest, he 
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would sacrifice his best personal 
friends rather than turn aside from 
the duty that he felt he owed to the 
public, and that is a very great 
quality. I sometimes hear people 
say, ‘Oh, he is a fine fellow; he stands 
by his friends.’’ Well, it is a good 
principle to stand by one’s friends, but 
it is a much finer thing to stand by 
one’s principles and one’s ideals. 
That, I think, is something that we 
need in public service and to have 
preached to us more and more; that 
personal friendships shall not count 
as against the public interest. 

I know another public service chief 
in Canada who also had certain very 
fixed ideas, as to the animating mo- 
tive of public service, and the method 
of getting that motive across into 
action. When Sir Henry Thornton 
first came to Canada, he learned that 
we had been advocating very steadily 
the amalgamation of the Canadian 
Northern and the Grand Trunk and 
the forming of a unified National 
Railway System. I knew nothing of 
him until he came to me and said, 
“T have heard of your paper’s attitude, 
and I should like to have a talk with 
you to explain what I mean to do in 
Canada.”’ ‘Then, he went on to tell 
me that, in the management of the 
Great Eastern Railway in England 
after the war—you know that he be- 
came a Major-General in France, was 
knighted for his services in running 
war railways and after that went back 
to England—he found that the Great 
Eastern Railway was in a pretty dis- 
organized condition, probably due to 
war conditions, and that the men who 
had temporarily taken hold of that 
institution were too far from the 


operatives of the road. Sir Henry 
told me that, for almost two years 
afterwards, he went up and down the 
road attending meetings of the engine- 
men and the firemen, and all the other 
organizations, and got so that he 
could call a very large number of the 
employees of that road by name. The 
result of his efforts was, that before 
he left England, the railway of which 
he was head was one of the most 
economically and carefully operated 
railways in the country, and its net 
earnings had materially increased. 
He told me, at that first meeting, that 
he had come to Canada to bring about 
the amalgamation of two utterly 
hostile railway operating -staffs, and 
many of you know how keen the 
jealousy was at that time between the 
Canadian Northern and the Grand 
Trunk staffs. He told me he was 
intending to bring those two factions 
together into a more closely-knit as- 
sociation, so that they should play 
the team work and they should forget 
they were Grand Trunk men or 
Canadian Northern men and re- 
member only that they were men who 
were proposing to put the Canadian 
National Railway on the map. He 
said, “I shall seem to neglect the most 
important things in my occupation; 
the strengthening of bridges, the in- 
creasing of locomotive power, im- 
provement in the tonnage per train 
carrying. I shall seem to neglect those 
things until I get an organization that 
will recognize itself as a unit playing 
for the team, rather than for the in- 
dividual man.’’ Now that was the 
thing that Thornton came to Canada 
to do, feeling that, in public service, 
that kind of team play was more vital 
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even than the most regular equip- 
ment, and the best system of opera- 
tion. In all sorts of business and in 
your business more especially, where 
you come directly into contact with 
people, the personal equation more 
and more counts. Let me give you 
one story about Thornton’s method 
of bringing that about. The Honour- 
able ‘‘Tom” Crerar came into my 
office one day, and he said, “‘I was 
coming east from Rupert the other 
day, when an old negro porter on the 
train came up to me, and presented 
to me a frayed looking letter and said, 
**‘Look at this, Mr. Crerar’.’’ He said, 
“‘T looked at it, and it was a letter 
from Sir Henry Thornton, written by 
his own hand, in which he said, ‘You 
have been very kind to two English 
ladies who came from Rupert to Ed- 
monton in your charge, as Pullman 
Porter, and I want, as the head of the 
Canadian National Railways, to tell 
you I personally appreciate that kind- 
ness and that I want to see as many 
employees of the road as possible give 
it so as to earn the same praise I give 
to you’.”” Now that porter made 
thousands of converts to public opera- 
tion just by showing that word of 
praise in season, a word of praise from 
a man who commands an industrial 
army of 85,000 men, and who thought 
that porter was worth singling out. 
Do not forget that molasses is a very 
much better flycatcher than vinegar. 

I had on my desk at one time, an 
old Japanese proverb that I thought 
might be useful. Itran thus: ‘‘I have 
had many troubles, most of which 
never happened.”’ A lot of you have 
had troubles which were entirely 
troubles of the mind, which could be 


wiped off the slate by a change in the 
mental attitude. Now, I think the 
most important thing in the develop- 
ment of Ontario’s Hydro System, and 
in retaining the goodwill of the people 
is the mental attitude of the men who 
are in charge of the institution. When 
I was asked to say a word or two on 
public service, I went out, as I some- 
times do, and “Put my ear to the 
ground.”’ I talked to five people 
about the reaction in their own minds 
of public service conditions. Oue was 
a County Councillor, who had to do 
with the awarding of road contracts; 
another was a road superintendent; 
the third was a meter inspector. The 
fourth was a Scotchman from Stirling, 
and the other an Englishman, an 
Engineer in one of the Hydro Systems. 
I asked these men, ‘‘How do you feel 
serving the public, rather than the 
private employer?” Miers We 
Beatty says that one cannot have the 
same feeling serving a public employer 
that you have serving the private 
employer; that the capital has to be 
put up by private individuals, so you 
don’t have any sense of loyalty to the 
institution.”’ It is a peculiar point of 
view, and I wanted to know what 
these men thought of it who were all 
working in public service. The 
philosophical Scotchman from Stirling 
said: ‘“You know, since I became an 
employee of the public, I have tried 
to give better service than I did under 
the old order and conditions, and for 
this reason—my employers in the last 
analysis are the public, the people I 
go to see, whose meters I attend to, 
and all that sort of thing. They are 
the stockholders of the Company. I 
want to prove to the stockholders of 
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the Company that we are doing an 
efficient service for them. I want to 
give them the best that is in me, do 
my work sufficiently well, and make 
the stockholders of the Company 
satisfied with the condition in which 
the plant is operated.’”’ I asked the 
Englishman, who was also engaged in 
a similar business, what he thought. 
You know it is sometimes said, these 
English Trades Unions are ‘‘ca’canny”’ 
and that they shirk. I wanted to 
find out whether they shirked more 
under a public operation boss than a 
private operation boss, and I said: 
“What is your re-action when you go 
out on the job? Do you want to 
shirk? Do you feel you want to shirk 
a little more, that you can let the 
public down a little more than you 
can let the private individual down?”’ 
“There is not a bit of difference in 
my mind. I feel more inclined to 
serve that public Superintendent than 
if he was a private Superintendent of 
a Company.” Then I went to the 
Engineer who was an old and grey- 
headed. ‘‘ Yes, I do feel a little dif- 
ferent,’ he said. ‘‘In the old days, 
some of the men who were over us 
were much better men than the men 
who are over us now.”’ ““Technically”’ 
Isaid. “‘No”’, he said; ‘‘in the way of 
plain, common honesty.””. I am giv- 
ing you the reaction of a man that is 
not negligible, because he represents 
a considerable class. He said, “‘In 
my own case, I had an experience 
recently with a man who was putting 
in time sheets in the loosest possible 
way and giving some of the employees, 
with whom I am acquainted, more 
wages than they ought to have had.’’ 
I said, “Is he? ‘That is a corrupt 


transaction.” ‘‘Oh, no,” he said, 
“just carelessness; just letting the 
men get away withit.”’ New, that is 
a matter that is not necessarily the 
fault of public operation. But what I 
am getting at is the reaction that is in 
the minds of the rest of the staff. 
Have these working men got to think 
that supervision is less strict, under 
public operation, than under the keen 
hand of a private owner? It won’t be 
good for your systems; it won’t be 
good for Ontario; it won’t be good for 
public operation. I think probably 
the case may have been singular—I 
hope it was. You gentlemen before 
me know, in a way that no man out- 
side the Organization can know, 
whether it was singular or not. If it 
was not singular, if there has been a 
disposition, on the part of the Mana- 
ger, to screen a bit because the em- 
ployer was the public instead of a 
private individual, I would beg of 
you to take very great care that your 
workmen shall not be able to say that 
favouritism of that sort had been 
creeping into the operation of the 
system. ‘The Road Superintendent 
told me that he found this:—That a 
man having irregular labour relations 
with a public service corporation, or 
with a municipal corporation, had, at 
the back of his mind, something of the 
idea that we used to associate with 
the old dogma, in certain sections of 
the community in this country. That 
if you robbed the private employer 
or the private individual, that was 
theft, but, if you had the same trans- 
action with the public till, that was 
lifting something; the old idea of the 
Highland cattle trader, that it is 
robbery, if you take it from a private 
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individual, but, if you take it from 
that thing called the public, that you 
don’t know anything about, it is not 
theft at all. And he said that he 
had cases where men would put in 
bills, for road repairs that, unless they 
were checked up, were quite dis- 
honest. He said: ‘‘They would put in 
these bills, I am perfectly certain, 
because they think that the public is 
better able to stand it and will stand 
it better than the private employer.”’ 
There is a case of the psychology of 
the thing that one has to watch. Not 
only the employer, but the contractor, 
and the person who is doing business 
with you, if he thinks you are slack 
enough to stand for it, will regard the 
public as an easier mark than the 
Company which employs people 
directly under private capital. I think 
it must have been because of little 
things like that, that Mr. Beatty took 
the ground that supervision, on the 
part of the private employer, was 
keener than on the part of the public 
employer, and that, therefore, things 
were permitted in the public service 
that would not be permitted in private 
service. I must say, on the whole, I 
disagree with him. I would take the 
ground, rather, of the Scotch philoso- 
pher who says that he would serve 
the public with a better conscience 
and of the Englishman who said that 
he would be less disposed to be canny 
in public service than in private em- 
ploy. 

Now, a word or two as to the en- 
vironment in which this public service 
is being done in Ontario at the present 
time. Last Spring and Summer, 
during the flood in the Central Valley 
of North America, I crossed the Mis- 


sissippi, the Missouri, the Red, and 
the Arkansas Rivers, twice during the 
flood period. There is no comparison 
between the environment in which 
public service, which is in a pretty 
primitive condition out in the mid- 
west, is being carried on there and in 
Ontario. Here in Ontario, you men 
in the electrical business have the 
greatest millponds in the world at 
your disposal. They will be there for 
all time. You are digging most of 
your huge works in the living rock. 
One sees, in the Roman plains, via- 
ducts and waterways that were built 
on stilts by the old Romans two thous- 
and years ago. When these things 
crumble into the dust, you will still 
have things like the Niagara power 
generation and the other works which 
you are building on an everlasting 
basis. Not only will you have perman- 
ent works of that sort to work with, but 
you will have a permanent supply of 
raw material. The people engaged in 
almost every other kind of business 
that I know anything about are con- 
tinually worrying about raw material. 
Is it going to hold out? Will we have 
to move our factory nearer the source 
of our raw material? Will the cost 
be so great that our competitors will 
have to do that? As long as the sun 
shines and water flows, the raw materi- 
al with which you are going to operate 
will last. Now, that is a tremendous 
thing. Not only so, but you have 
tremendous advantages in the matter 
of capital, as compared with the 
privately owned institution. I sup- 
pose you saw that the Shawinigan 
people had bought out the privately 
held shares of the St. Maurice, which 
had really been a subsidiary for 
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some time, and for those shares, 
they are going to pay $12,500,000. 
Beneath these shares there are under- 
lying bonds of $9,000,000 and de- 
bentures of $1,000,000, so that the 
capital of St. Maurice, as calculated 
by the Shawinigan people will amount 
to about $22,500,000, and for that 
they get the present development of 
120,000 h.p. and the possibility of an 
additional 30,000 generator; but they 
are paying, in round cash, $22,500,000 
for 120,000 h.p. capacity. Now, what 
will be the result of that payment on 
the future capitalization of electric 
power in the area served by Shawini- 
gan, and by the old St. Maurice? In 
a little less than thirty years they will 
have paid off ten million dollars, which 
must all come, of course, from the 
consumers of power, and there will 
remain on the books of the Shawini- 
gan Company, and remain, I fancy, 
for all time, an amount of $12,500,000 
which represents, not a capital invest- 
ment at all, but bonus stock which 
was originally of no value, and the 
value of which has been created and 
maintained by the users of power. 
For all time that 120,000 h.p. of 
Shawinigan will be burdened with 
interest of about $750,000 yearly to 
pay the dividends on stock that origi- 
nally had no value whatsoever, and 
the value of which will have been 
created by the people who pay for 
the property. Now, contrast that 
capital condition with the capital con- 
dition of the industry with which you 
are connected and engaged. Let us 
see what you are doing. I have often 
said that we are taking a little too 
much from the future, that we are 
taking away a load too much from the 


future, because, speaking generally, in 
thirty years, after the commencement 
of the sinking fund on your powers, 
all of the capital involved in the con- 
struction of these industries will be 
wiped off, and you will, in addition, 


have accumulated moneys for re- | 


placement and renewals sufficient to 
keep the plants in good order, and you 
will hand over these various Hydro 
plants in Ontario, free of debt to the 
coming generation, and they will be 
able to carry on their business with- 
out capital charges. ‘There will be no 
stock or bonds; they will have been 
paid off; and there will be no interest 
payments. These will be only the 
cost of operating Hydro for the genera- 
tion that begins about 1940 or 1945, 
plus renewals and replacements. 

It has been said that the rates may 
be getting a little too low, and that, 
because of the greatly encouraged use 
of power that the power won't be 
available in sufficient volume. What 
will it be thirty years from now, be- 
cause there is nothing else to which 
we can apply the money? It will be 
all available for the payment of op- 
erating cost only and replacement to 
the existing plant, because I assume 
that these replacement moneys will 
keep the plants in good operation, 
and that you will not be required to 
go into any great capital cost. So 
looking to the future, and comparing 
your power situation in Ontario with 
that of a private corporation in Can- 
ada or the United States, froma capital 
point of view. I would think that in | 
less than thirty years from now there 
would be no possibility of competition 
on the part of private companies in 
the matter of price with the power 
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that may be obtained in the Province 
of Ontario. The rush of all sorts of 
uses for Hydro will then come in a 
way that you young fellows, who will 
be grey-headed then, do not under- 
stand at the present time. 

Not only is this matter of environ- 
ment important, but the possibility 
of beneficial development in the future 
is} Mathink, every: ctitical.~ I donot 
think there is any doubt that you will 
get St. Lawrence power. Within the 
next twenty years you will have 
throughout the Province of Ontario, 
probably two and a half million h.p. 
developed. What are you going to do 
with it? While you get the factories, 
the shops and the workshops, you 
get the great uses in the homes. I 
would like to see the Electrical As- 
sociation of this Province try to de- 
velop the use of Hydro to rehabilitate 
the social life of rural Ontario. 

Most of us think in the terms of a 
town, with its fine houses, its excellent 
sanitation, and all the conveniences 
that man may desire. But I am kind 
of a farmer, and Hydro power is not 
yet along the road between Fergus 
and Orangeville, and I would like to 
see it come. When it comes, I want 
to see that power used, not so much 
to help a man split wood and 
make chop and do a man’s job on the 
farm, but to give the woman of rural 
Ontario a chance. Have you ever 
considered what the condition of 
sanitation on the farm means at the 
present time, conditions that are 
primitive, to say the least, and con- 
ditions that, I believe, drive every 
year thousands of young girls to the 
cities so that they may get better 
household conditions. I would like 


to see your Provincial Hydro Com- 
mission evolve some system under 
which you can go into these farm 
houses and advise sanitation equip- 
ment for the farms the same as you are 
now doing for power on the farm, and 
work for the women of rural Ontario 
as well as the men. Why shouldn’t 
you say they can put in an outfit with 
hot and cold water, with bath, and 
all other conveniences that we are 
quite accustomed to in the cities. I 
would suggest that you install a unit 
of that sort, and give time to pay for it, 
just as you repay the capital cost of 
your share of building the Hydro lines 
in the country at the present time. 
I believe that you could get tens of 
thousands of farmers who have failed 
to install sanitary appliances because, 
at the present time, it means placing 
the work in the hands of a plumber in 
a town, and having a man driving out 
miles every day to put it in. But, if 
you were to say, ‘‘we have a pumping 
outfit we will let you have, the wiring 
is‘at your farm door, we will put in a 
septic tank, and provide you with a 
batb and closet, and we will do that 
as part of the development of the 
Hydr. system of this country, partly 
because we want you to use our power 
but partly because we want to lessen 
the drift from the country to the city, 
and we are maintaining in certain 
parts of Ontario a progressive popula- 
tion to build up the manhood and the 
wealth of the Province,’’ I think the 
thing can be done. It may be the 
kind of dream Adam Beck used to 
have; it may be a pipe dream, but 
you know some of these pipe dreams 
do come true. I am just hoping that 
you younger fellows, many of whom 
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have twenty or thirty years in public 
service before you, will try to think 
that the greatest benefit that you can 
do to this Province at the present time 
is to anchor the population upon the 
farm and especially to provide facili- 
ties by which the women of the farm 
will participate in the benefits of the 
extension of Hydro. 

In closing, I desire merely to say, 
that it has been a great inspiration to 
me practically all my working life to 
be associated with men like Sir Adam, 
Mr. Maguire, aud Mr. Ellis, the 
veteran of all of you, in bringing be- 
fore the people of Ontario something 


of the benefits that accrued from un- 
selfish public service. I think there 
is sufficient idealism among our people 
to carry on the work that these leaders 
have begun, and I think it quite 
possible that, with the development 
hereafter on the scientific side of 
electrical transmission and genera- 
tion, and with the great increase in 
wealth and population that this Pro- 
vince is bound to have, it would be 
quite possible to separate and spread 
the bounds of the benefit of Hydro 
much wider than ever they have been 
before. 


Some Notes on the Law Relating to Public 
Utilities 
By W. G. Hanna, Legal Dept., H.E.P.C. of Ontario 


(Read before Association of Municipal Electrical Utilities at Toronto, 
January 19, 1928) 


HE modern method of dealing 

with a subject like this 
is called the case method. 
I am afraid it will be 
difficult to make the subject inter- 
esting. The number of cases will 
prove dry, but I hope nct altogether 
empty. 


In the first place I would like to’ 


remind every member here that the 
Public Utilities Act can now be found 
in the New Revised Statutes which 
came into effect on the 31st. Dec- 
ember, 1927, and which will be much 
more convenient, because the law, 
up to date, will be comprised pretty 
completely in the one Statute. It 
will be found in chapter 249 of the 
New Revised Statutes. Turn to the 
Act and open at Part II and you will 


find just as in the old Act, it com- 
mences with a definition of a “‘Public 
Utility. Section 16 defines it as arti- 
ficial and natural gas, electric power 
or energy, steam and hot water.”’ 
The next section in Part II, Section 17 
provides the charter of authority for 
municipalities, as follows: ‘‘ Every ur- 
ban municipality may manufacture, 
procure, produce and supply, for its 
own use and the use of the inhabitents, 
any public utility for any purpose for 
which the same may be used.” It 
then goes on to detail the necessary 
incidental powers. 

The first case I wish to refer to is 
the case of the Ottawa Electric Rail- 
way and the City of Ottawa. Electric 
Commissioners were established for 
the City of Ottawa under a special 
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Act. This was prior to our present 
Public Utilities Act. As the Statute 
stood at that time, a Public Utility 
was empowered to manufacture, pro- 
duce and supply, not procure. What 
the City of Ottawa proposed to do 
was to buy a supply from the Ottawa 
and Hull Power Company. The 
Ottawa Electric Light Company 
took proceedings to stop them, and 
judgment was given in favour of the 
Electric Light Company. Asa result 
the Statute was changed, and muni- 
cipalities were given the power to 
procure, as well as produce. 

After a Utility is established, it is 
carried on sometimes and particularly 
in the initial stages, by the munici- 
pality itself, by a committee ofcouncil; 
but in most instances, it has been 
found much more convenient to have 
it carried on by a separate body, a 
Utilities Commission. In fact, under 
The Power Commission Act, it is com- 
pulsory to have a Public Utility Com- 
mission in cities and towns which 
have contracts with the Hydro- 
Electric Power Commission. The 
establishment of these Public Utility 
Commissions goes back a long time. 
A brief glance at some of the early 
history will be valuable if we are to 
understand the exact relation of the 
Public Utility Commission to the 
Municipal Corporation. When 
Utility Commissions were first tried 
as in Toronto, about the year 1874, 
there were two cases which throw 
light on the relationship, one in To- 
ronto and one in Windsor. Ridgeway 
vs the City of Toronto is a case in 
1878, under the special Act in force at 
that time, setting up the Waterworks 
Commission. In this case the Water- 


works Commissioners were held to 
be merely the Statutory Agents of 
the municipality, and to some extent, 
servants of the municipality. That 
Special Act was very different from 
the present, because it expressly pro- 
vided that the Commissioners shall 
carry on their functions as agents of 
the municipality. Their powers were 
much more limited than at present. 
Therefore Ridgeway succeeded in 
obtaining judgment against the City 
of Toronto, and not against the Com- 
missioners. His claim was for 
damages, because the Waterworks 
Commissioners, in making an ex- 
cavation, had not replaced the earth 
in a satisfactory manner, and a fall-in 
occurred alongside the highway. 
Another case in Windsor, under a 
similar special Act involves the same 
principle of statutory agency, but the 
facts are a little different. Perhaps 
you know the situation in the Border 
Cities—Windsor, Walkerville and 
Sandwich. They found it necessary 
ultimately to organize the Essex 
Border Utilities Commission to handle 
their affairs because they were not 
able to get the councils to work to- 
gether. The City of Windsor had to 
draw its water supply out of the 
Detroit River within its own bounds 
—that is, downstream from Walker- 
ville. Walkerville dumped its sewage 
into the Detroit River, upstream from 
Windsor. The people of Windsor 
thought it would not be a bad idea if 
they filtered a little bit of that out. 
The Windsor Waterworks Com- 
missioners, under their powers, were 
t> establish these filters, but there 
was only a certain fund provided, of 
which there was only $18,000 left, 
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and the contract was $40,000 over two 
years. hey tried to split up the 
$40,000 and suit was entered against 
the Water Commissioners. It was 
held that they had no power to pro- 
ceed as they were doing, because they 
were only the Agents of the Council 
and should have had a by-law of 
Council before they entered on the 
work. The case turned on two points, 
(1) the money was not there, (2) the 
Commissioners were only Agents of 
the Municipality, and had to get a 
by-law before they could start the 
work. 

The old Waterworks Act and Heat, 
Light and Power Acts were combined 
by the late Provincial Secretary in 
Sir James Whitney’s Cabinet about 
1912, and made the Public Utilities 
Act. In a recent case of Toronto 
Electric Commissioners and Toronto 
Electric Railway in the City of To- 
ronto, under the Public Utilities Act, 
the Honourable Mr. Justice Riddell 
expressed the opinion that the To- 
ronto Electric Commissioners were 
not the Agents of the Municipality. 
“Tt is fair to say that the Commis- 
sioners repudiate the position of 
Statutory Agents and I think suc- 
cessfully distinguish the previous 
cases.” 

The next case is Young vs Town 
of Gravenhurst which is interesting 
from two points of view, to establish 
the relations of the Commission and 
also the question of negligence. This 
was the case of a boy lying on a bed 
with an iron bedstead in contact with 
the radiator and, through defective 
construction, high voltage leaked 
through the service into the house, 
got into the hot water system, passed 


through the bed and burned the boy. 
The Town of Gravenhurst was sued. 
The late James Bicknell, K.C., argued 
in that case that the Town, as a 
Corporation, consists of the inhabi- 
tants and is a distinct body from the 
Council. The powers of the Corpora- 
tion would be ordinarily exercised, not 
by the Council but another body, the 
Commission; the liability of the Cor- 
poration is the same whether its 
powers are exercised by the Council 
or the Commission. The late Chief 
Justice Moss, Chief Justice of Ontario 
says, “It is not disputed that the 
system is a municipal system. ‘The 
argument is that, because the de- 
fendants availed themselves of the 
provisions enabling them to take con- 
trol and management of this portion 
of their property from the Council 
and entrust it to other hands, they 
are not to be liable as they would be 
if the management and control re- 
mained in the Council. Statutory 
enactments furnish no real support 
for this argument. Under the Muni- 
cipal Light & Heat Act—that is the 
old Act—it is the Corporation which 
has to construct, maintain and con- 
duct its business. The Board of 
Commissioners, when constituted and 
elected, is the body which assumes 
not the ownership, but the manage- 
ment and conduct of the works very 
much in the same way as the Council 
Acts for the Corporation under the 
Municipal Act.” Mr. Justice Garrow 
said that the objection taken by the 
defendants, that the Board of Com- 
missioners was the proper body to sue, 
was properly overruled. It was held 
that the Board was merely Statutory 
Agent to carry out for the defendants 
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_the object which the Legislature had 
placed under its management and 
control. 

Those two words, ‘‘control’”’ and 
“‘management” run through the legis- 
lation; but there is this marked dis- 
tinction between the legislation on 
which Young & Gravenhucsst was 
decided, and the present Act. The 
Revised Statutes of 1897, Section 40, 
which is equivalent to 36 in the new 
Public Utilities Act, and 35 in the one 
just displaced, reads as follows: ‘“The 
Council of the Municipality may itself 
exercise and enjoy the powers, rights, 
authorities and immunities hereby 
conferred upon the Co1poration, or 
such Council may, by by-law, assent- 
ed to by the electors, provide for the 
election of Commissioners, and upon 
the election of Commissioners, all 
powers, rights, authorities and im- 
munities which, under thisAct, might 
have been exercised or enjoyed by the 
Council, and the Officers of the Corpor- 
ation acting for the Corporation, shall 
and may be exercised by the Com- 
missioners, and the Officers, appoint- 
ed by the Commissioners, and the 
Council thenceforth, during the con- 
tinuance of the Commissioners, shall 
have no authority in respect of 
such works.” That old Act of 1897 
simply puts the Commission in place 
of the Council. Since the Public 
Utilities Act was first passed and 
certainly since 1914—-when it appear- 
ed substantially in its present form, 
the wording has been different. The 
present wording is as follows: ““Upon 
the election of the Commission, as 
hereinafter - provided, all the 
powers, rights, authorities and priv- 
ileges are, by this Act, conferred on 


the Corporation, shall, while such 
by-law remains in force, be exercised 
by the Commission, and not by the 
Council of the Corporation. ’’ 

Please note, it is not the rights, 
authorities and privileges of the 
Council, but of the Corporation 
which are to be exercised by the 
Commission, instead of the Council. 
That puts the Council out of it al- 
together and they cannot interfere. 
Strong ground was taken in a fairly 
recent case in 1925, one which has 
some rather peculiar turns to it, 
namely, the Campbell Flour Mills and 
the City of Peterboro. Complaint 
was made that the Campbell Flour 
Mills were not paying their fair share 
in rates for the power received. This 
had been investigated twice; once by 
the local Utilities Commission, and 
a second time by the H.E.P.C., and 
both times it had been decided that 
the meters were correct, and the bill- 
ing was correct. One of the aldermen 
urging this third investigation was 
also engaged in the Flour Milling 
business. A subpoena to produce 
documents was served which was 
obviously intended to reach the busi- 
ness records of Campbell Flour Mills. 
I think that would be sufficient to 
indicate that there probably was 
some local colour in the case. 

Mr. Justice Hodgins stated the sole 
point involved was: 

“What is the right of the Corpora- 
tion to institute an enquiry before 
the County Court Judge under the 
Consolidated Municipal Act, in a 
matter which, under certain legisla- 
tion, is not under direct control of 
Council, but is handed over to another 
body to manage. That Section, 
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namely Section 248, provides that 
the County Court Judge shall make 
an enquiry when the Council pass a 
resolution, requesting him to in- 
vestigate any matter relating to sup- 
posed malfeasance or breach of trust, 
or to enquire into any matter con- 
cerning the good government of any 
municipality.” 

The very widest language is used, 
and certainly one would think, that 
the proper conduct of an Electrical 
Utility would be included in the good 
government of the municipality. 

It was urged that, since Peterboro 
City is entitled to any surplus that 
the business must be that of the City, 
and, therefore, within the required 
Section of the Municipal Act. This 
ignores the object of setting up an 
authority different from the Council, 
which, under the Statute, represents 
the people of the municipality and is 
elected by and responsible to the same 
constitutuency. It must be clear to 
everyone that the Legislature has, 
from time to time, vested, in in- 
dependently elected or appointed 
bodies, various parts of what was 
originally the business of the munici- 
pality, (such as for illustration Public 
Utilities, Boards of Health, Police 
Commissions and also Boards of 
Education). In particular, the 
management and control of electrical 
energy has generally been placed in 
the hands of a local Commission, on 
account of its technical character. 

Mr. Justice Hodgins then pro- 
ceeded to trace the history of the 
legislation through the Acts of 1887 
and 1897. He pointed out that the 
authorities and powers conferred on 
a Public Utility, are those cf control 


and management, and does not say 
anything about ownership. The 
Corporation of Peterboro represents 
the inhabitants, but only so far as the 
Legislature consents to the business 
of those inbabitants being so represent- 
ed, and not where they are, as to the 
supply and distribution of electrical 
energy, represented directly, by force 
of special legislation, by the Public 
Utilities Commissions. There is no 
power, save that of the Legislature, 
to divert from the Peterboro Com- 
mission, the power and authority 
given it by the legislation I have 
outlined.”’ 

In another case, on a similar in- 
vestigation namely, Berlin vs. County 
Judge of Waterloo, Mr. Justice Middle- 
ton, deals with the same issue. He 
points out that Section 248 is very 
wide including as it does, investigation 
into anything concerning the good 
government of the municipality and 
some limitation must necessarily be 
found to the wide terms used. ‘‘No 
one supposes, he says, that this con- 
fers unlimited jurisdiction on the 
Council. I don’t think it is com- 
petent for a Municipal Council to 
direct an enquiry before the County 
Court Judge into matters entrusted 
to these independent bodies.” Mr. 
Justice Middleton in essence, says 
that in all matters entrusted to these 
independent bodies within the limits 
of their jurisdiction, they are in no 
sense subordinate to the Municipal 
Council. This has been demonstrated 
in a number of cases where the Coun- 
cil has undertaken to review the 
action of School Boards as in Simpson 
and the Local Board of Health of 
Belleville. 
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An analogy may be taken from the 
case of a person named as “persona 
designata.” This will be seen in the 
case of Cummings vs. York Township, 
where the Treasurer of the Munici- 
pality is specially named under the 
Assessment Act, and therefore he 
personally is liable, and not the Muni- 
cipality, for his acts and for the cost 
of advertising a tax sale, because he 
has acted not as Treasurer of the 
Municipality, but as a person specially 
named under the Assessment Act. 
The party who sues the municipality 
for that advertisement is out of luck, 
because the ‘Treasurer is the one 
responsible under the Assessment 
Act, being especially named. The 
analogy may be applied as follows: 
The Utilities Commission having 
been established by special legislation 
is independent of the Council and 
directly represents the Corporation, 
being specially named in the Public 
Utilities Act. 

How far does that representation 
| go? I don’t think it goes to owner- 
ship. So far as I have been able to 
ascertain from enquiries, practice 
varies a great deal. In the great 
majority of places, the land is in the 
name of the municipality, and is oc- 
cupied by the Utilities. There are 
good reasons for that. One very 
practical reason is that under the 
Public Utilities Act by which the 
Commission was created, there is 


also power to abolish the Commission. 


If the land were in the name of the 
Commission when it was abolished, 
mistakes might occur. If the land is 
in the name of the municipality, the 
Commission represents the munici- 
pality, and has the use of that land 


and where the Commission is abol- 
ished, the land is still there for use 
in the name of the municipality. 

The next question is the question of 
the liability of the Public Utilities 
Commission to be sued. The Act 
states that the Commission shall be 
a body corporate. In the eyes of the 
law, there are three forms of per- 
sonality recognized; there is, the in- 
dividual; there is the partnership in 
which each member is_ personally 
liable to the full limit of all the debts, 
and there is the limited liability of 
the Corporation which is recognized 
as a distinct personality. Within its 
charter powers, the Corporation is 
able to carry on as an individual. The 
charter powers of the Public Utili- 
ties Commission are to be found in 
the Public Utilities Act. It is a cor- 
porate body. Therefore, it is entitled 
to sue and is liable to be sued. 

Being a corporate body, it should 
have a seal. This may be somewhat 
of a new thing to some. I believe 
some of the Utilities Commissions 
have seals but a number have not. 
A body corporate speaks by its seal 
and every Public Utility Commission 
and Hydro Electric Commission 
should execute documents under its 
seal. This is different from Tele- 
phone Commissioners because, in the 
Telephone Act, while there are full 
provisions for appointing Commis- 
sioners and for their powers and duties 
the Act does not say the Commis- 
sioners are a corporate body. A 
Public Utility Commission, being a 
corporate body, can only express its 
individual action by its Corporate 
Seal, attested by the signature of its 
various officers who, in so attesting, 
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really act as witnesses to show that 
the seal was put on the document by 
proper authority. The cases dealing 
with trading companies go so far as 
to say that the corporate seal on a 
document is prima facie evidence of 
proper execution. The seal itself is 
the evidence of the Corporate action 
of the Public Utility Commission. 

The Commission, as a corporate 
body is entitled to sue and is liable 
to be sued. J am certain there is not 
a Public Utility Commission repre- 
sented here to-day which would want 
to give up its right to sue; sometimes 
that is necessary for such matters as 
arrears. ‘The threat of being able 
to start an action is very useful. 

On the subject of liability to be 
sued, some useful information may 
be gleaned from cases in which other 
public bodies were involved. De- 
fences have been set up that such 
bodies had no funds of their own; 
they were only administering public 
funds, mainly charitable, and there- 
fore could not be sued, because, if 
you took judgment against them, you 
could not touch these funds. ‘This 
is what is known as the trust fund 
theory, which was fully developed in 
England some years ago and finally 
overthrown. ‘There was a case in 
Ontario, Lavere vs. Smiths Falls 
Public Hospital, 35 O.L.R., in which 
the trust fund theory was advanced. 
Mrs. Lavere, after a doctor’s recom- 
mendation, went into the Smiths 
Falls Hospital for an operation. 
After the operation, when she came 
to, she was rather severely burned, 
and suit was entered against the 
Hospital. ‘There were two defences. 
One was that the nurse who had 


charge after the operation was not a 
servant of the Hospital, but of the 
surgeon, and the other, that the 
Hospital had no funds to meet the 
judgment. Both were decided against 
the Hospital. It is the second only 
that we are interested in: In the 
judgment, previous cases are very 
carefully reviewed. Liability in the 
Smiths Falls case was established in 
spite of the respondent’s claim to ex- 
emption from liability on the ground 
thatit wasa Government Agency carry- 
ing on work not for profit, but 
for the benefit of the residents of the 
district. In the words of one of the 
judges on appeal: “I agree with my 
brothers in the rejection of this claim, 
because it is now recognized that a 
public body is liable for negligence of 
its servants in the same way that a 
private individual would be liable in 
similar circumstances, notwithstand- 
ing this Act, in the performance of a 
public work like a public hospital.’’ 

There is a Toronto case, Everton 
and Western Hospital—to digress for 
a moment—a pneumonia patient was 
given a bed on the top floor of that 
Hospital, a very careful nurse in 
charge, the patient was very safely 
esconsed in bed, the nurse had some 
duty that took her to the corridor for 
a moment or two to make some report 
or notation on a history sheet, when 
she came back she found the window 
was open and the patient was de- 
parting head first. She went to the 
window, grabbed him by the night- 
shirt, but the hospital linen gave 
way or she lost her hold and he es- 
caped through the window, fell to 
the ground and was killed. The 
family brought action, and the case 
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never went beyond trial, because the 
judgment was a small amount, and 
they paid the judgment, rather than 
carry it any further. 

To carry further the question of 
liability, I may use another illustra- 
tion from municipal law that may 
prove of interest. It is found in the 
case of the City of St. John vs Donald. 
The complainant sued for damages 
for injury to his house, caused by an 
explosion of dynamite, stored by the 
defendant Moses in a shack nearby. 
A short time before the explosion 
occurred, Moses had caused a quantity 
of forty pounds of dynamite to be 
placed in a shack, immediately ad- 
joining the street, which he had erect- 
ed for a tool house and which also 
contained a forge for a blacksmith. 
Some of the contentions are interest- 
ing. First it was contended that 
Moses was not the servant of the City 
but an independent contractor. On 
the other hand the plaintiff contended 
that Moses was a servant of the city, 
not an independent contractor, and 
also that, even if he were an independ- 
ent contractor, the city was liable 
because the work was such that, in 
the natural course, injurious results 
were to be expected, and they ought 
to take extra care. Both these issues 
were decided against the City of St. 
John. The first claim that he was a 
servant and not an independent con- 
tractor is very interesting. He was 
acting under an engineering contract. 
He was a contractor, but the City 
Engineer had so much control over 
his work, and his manner of doing it, 
that he was not independent, and 
that was the touchstone. It is worth 
remembering. An independent con- 


tractor may be employed to do work, 
but if he is interfered with in his 
manner of doing it, so that the city 
or the city’s employee direct him in 
his manner of doing that work, the 
city is liable for all the consequences 
because he is the servant of the city. 

On the second issue of the liability 
of the city in any event, whether he 
was a servant or not, it was decided 
that, if the city had to do a dangerous 
thing, they owed a duty to the public 
and they could not get rid of it by 
employing somebody else to do it for 
them. That comes pretty close to 
home, because electric utilities some- 
times have to construct works and 
danger may occur some time during 
the construction, or electric works for 
some unexpected causes may become 
dangerous. It is not always possible 
to take refuge behind the claim that 
someone else was employed to do the 
work. If you are a public body, and 
that danger is so obvious, a duty is 
cast upon you to see the public is not 
injured. ‘The palpable recklessness of 
Moses, in putting dynamite in a build- 
ing occupied as a tool house and used 
as a forge, involved the city in re- 
sponsibility. 

After the question. of lability 
which arises from the status of the 
Commission as a corporate body, it 
will be well to consider the method of 
establishing a Commission. here is 
a code set down in the Act as to how 
a Commission shall be established. 
That code must be carefully followed 
out. In the Township of Toronto, 
the Council established a Commission 
in a voted area, including all that 
part south of Dundas Street. The 
Commission was carrying on very 


THE BULLETIN 


100 
ENUVLNIMNNATATTN MEME TTT TTT 
successfully, everybody happy, pay- cillor and therefore should not be a 


ing their rates, getting their light, 
until one farmer complained about 
his trees being cut. He made a claim. 
The claim was not met. He sued the 
Commission. ‘The case is Robertson 
vs Orr. Mr. Justice Middleton, ex- 
amining the procedure, decided that 
the Commission had never been 
properly appointed and the poor 
plaintiff was out of luck. ‘There was 
no Commission. That is not to be 
recommended as a method of carrying 
on business. 

As to the qualifications of your 
Commissioners, I don’t need to weary 
you with the exact provisions of the 
Statute for the election of the Com- 
mission. [hey are set out in detail 
in the actual sections. Butthereisa 
section at the close, which is import- 
ant. Sub-section (4) of 37 says: 
“Except where otherwise expressly 
provided, the provisions of part 2, 3, 
and 4 of the Municipal Act which are 
applicable to members of Council and 
local municipalities shall apply to the 
Commissioners so far as they are 
applicable to Commissioners elected 
under provisions of this part.” 

In the old case of Rex et al against 
Herman, it was decided that a High 
School ‘Trustee was not disqualified 
from being elected a Commissioner 
of the Water and Light Commission. 
That was under the old Municipal 
Water Works Act, and it was held 
that the disqualification arising from 
being a School Trustee was applicable 
only to Councillors. Even under the 
old Act, I think, that case went too 
far. I think the fair construction, 
under the old Act, was that a High 
School Trustee could not be a Coun- 


Commissioner. Notwithstanding the 
result of that case, we now have it 
expressly provided in the Public 
Utilities Act that Parts 2, 3 and 4 
shallapply. That includes Section 53 
of the Municipal Act, which definitely 
disqualifies a school trustee. That is 
one of the sections of the Municipal 
Act which have to deal with the 
election of members of Council and 
their disqualification by unseating. 
Those provisions are imported directly 
into the Public Utilities Act, and 
govern the election of Commissioners. 

Next, as to the method of carrying 
on business in the Commission, I have 
referred to the Commission being a 
Corporate body. Sound business 
sense would require that the Com- 
mission carry on their business regu- 
larly like any other company would. 
The Commissioners should carry on 
just as Directors would. 

It is always necessary in Company 
affairs that the Directors should not 
carry on business except at a meeting 
of Directors. ‘True they sometimes 
get by because they are all good 
fellows and they stand by each other, 
but if anything happened that would 
be investigated and the proceedings 
might be invalidated. The same 
thing should apply in the Commission. 
A regular meeting should be held in 
regular form, and the minutes kept 
if, for nothing else, for record pur- 
poses, because business afterwards is 
misunderstood or is apt to be some- 
times misinterpreted. , Business 
should be done by resolution or BY: 
law as in a company. 

Another point after the Canta 
sion is established, is the question of 


LHe BOLLETIN 


101 


MUM 


officers and the relation to the old 
officers. The act provides that the 
officers and employees shall continue 
until removed by the Commission 
unless terminated sooner. ‘The first 
officer to consider is the Treasurer. 
After the Commission has been estab- 
lished and invested with all these 
rights and powers, there is the pro- 
vision that nothing shall take away 
from the Council its authority with 
reference to providing the money. 
Council has to follow the ordinary 
means of raising Debentures by by- 
law with the assent of the electors. 
When the money is thus provided, 
and in the control of the Municipal 
Treasurer, what is the function of the 
Treasurer? He is City Treasurer also 
under this Act, until the new Treasur- 
er is appointed as Treasurer for the 
Commission, which is a distinct of- 
ficer. In an outside municipality a 
dispute arose. The Treasurer, for 
reasons of his own, whether he 
thought a great deal of his office, or 
was an over canny Scot, I don’t know, 
but he refused to pay out any moneys 
until the Commissioners came into 
his office with the actual orders or 
vouchers, and he personally audited 
them; then he would issue the 
cheques. It required stern measures 
to bring him to time. One of the 
measures was a letter written to the 
municipality by one of the most 
eminent authorities in Western Ont- 
ario on Municipal law, the late Mr. 
Matthew Wilson, of Chatham. This 
took place, I might say, quite a num- 
ber of years ago; but one or two 
sentences in his letter may be of 
interest. ‘‘Unless required by the 
Commission, the Treasurer need not 


have any other than certificates for 
his vouchers, that is, requests from 
the Commission. In my opinion, the 
Treasurer for the municipality re- 
mains Treasurer of the fund until the 
Commission takes some action by 
by-law to appoint and regulate the 
conduct of the Treasurer by by-law. 
The Commission is a Corporation, 
and, in my opinion, has power to pass 
by-laws to regulate the management. 
It has power to appoint and remove 
officers and servants, just as the 
Municipal Council has power in re- 
gard to the general affairs of the muni- 
cipality. In my opinion, the moneys 
should be kept by the Treasurer in a 
special account, under the direction 
of the Commission, and not under the 
direction of the Council of the muni- 
cipality. If the Commission desires 
to change the custodian of that money, 
‘t can do so just as Council can change 
the custodian of its general funds, and 
the Commission has the right to direct 
in what bank the money should be 
deposited and kept. If the Treasurer 
of the municipality should remain the 
Treasurer of the Commission, then 
he should be guided by the Statutes 
and Council’s by-laws and resolutions 
as to the general funds of the munici- 
pality and by the Statutes of the 
Commission, by-laws and resolutions, 
as to the Commission’s moneys. 
They should not be mixed. I advise 
the Commission, control the money, 
and not the Council.” 

Of course, you must draw a dis- 
tinction between controlling and pos- 
sessing it, which is sometimes rather 
important. To get possession, the 
Commission must appoint a Treasurer 
of itsown. ‘This is advisable in every 
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case. I think you should pass a 
general by-law declaring how the 
Treasurer is to be appointed, and to 
regulate the hours of his office, his 
remuneration, and what books of 
account he should keep, to provide 
how the certificates of the Commis- 
sion are to be signed and so forth. 
I recommend general by-laws as to 
the conduct of the business of the 
Commission, and put it in regular 
form, just the same as the business 
of the Council of the municipality is 
governed by the by-laws of that 
municipality. Before passing a by- 
law, you should adopt a seal with 
which to execute the by-law. The 
by-law when passed should provide 
all the details for the convenient 
working out of the financial affairs 
of your Commission. The Commis- 
sion is a corporate body, and should 
carry on its business as regularly as 
any other company, not only pass its 
by-laws for general purposes for the 
conduct of business, but pass regular 
resolutions and by-laws in carrying 
on its business. There isa slight dis- 
tinction to make here. Under the 
Municipal Act, there is special pro- 
vision that the business of the Council 
shall be carried on by by-law, that is 
in, order to: keep better check: on the 
proceedings by having three readings 
of each by-law. ‘This requirement of 
a by-law every time does not apply 
to the Commission. Rather the Com- 
mission should proceed similarly to 
a company where a by-law is passed 
for something of general application 
or of great importance and a resolu- 
tion for a single transaction of less 
importance. 

It would be well to turn for a 


moment to one very essential thing 
in dealing with municipal corpora- 
tions and councils, namely, the neces- 
sity for a by-law to commit a munici- 
pality for any debt or liability which 
is to extend beyond a year and also 
to validate a contract of the munici- 
pality, which is more than routine. 
Two cases—and they happen to be 
the same company, strange to say, 
though quite a number of years apart. 
The first one is the Waterous Engine 
Company against the Town of Pal- 
merston. The town ordered a fire 
engine and put it in the hall, tested it; 
after about a week or so, ordered the 
company to remove it. The contract 
was under the seal of the corporation, 
but there was no by-law, and it was 
decided that the Waterous Engine 
Company could not recover the price 
of that fire engine from the Town of 
Palmerston, because there was no 
by-law. ‘The specific provision of the 
Municipal Act requires a Council to 
act by by-law. There was a similar 
case in the Town of Capreol, the 
Waterous Engine Co. vs. Capreol. 
The Municipal Corporation is not 
liable on a note given for part of the 
price of a fire engine, said note being 
signed in the name of the Mayor and 
Treasurer, but not under seal, and 
no by-law having been passed. 

Just to digress again for a moment, 
to show how close to the surface some 
times our history comes, even in the 
dry subject of the law. The following 
quotation is from the case of London 
City against Wood: “If Corporations 
have power to make by-laws, they 
must have power to inflict penalty, 
and in England it must be a pecuniary 
one. <A corporal one, it cannot be, 
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by the law of England; it being 
against the Magna Charta. ‘That 
special custom going back to the days 
of King John when they abolished 
corporal penalties, except within the 
limits set by Parliament, and this 
pecuniary penalty must be levied by 
distress or action for debt, and there 
can be no other remedy under the law 
as it then stood, and surely there can 
be no exception that this penalty goes 
to the use of the body politic whose 
laws are broken and despised, and 
therefore it is fitting that they should 
have a penalty.” 

Another point to consider is the 
limit of jurisdiction of the Commis- 
sion. ‘The jurisdiction of the corpora- 
tion is limited to the limits of the 
municipality in the absence of special 
legislation authorizing an extension. 
Similarly the rights, powers, authori- 
ties and privileges conferred on the 
Commission would be similarly limi- 
ted. A case in point is Ottawa Elect- 
ric vs. Eastview. It was a case of 
running busses. The railway was 
operating busses to the Town of 
Eastview, and Eastview attempted 
to tax them, and, as the law then 
stood, they had no power. ‘These 
busses coming in from _ outside 
Eastview, it was beyond the juris- 
diction of the municipality when they 
attempted to interfere with traffic 
from other points. There are many 
other cases that could be cited ‘on the 
same principle. 

I would like to cite one other 
quotation of interest. It takes us 
rather far afield to the Judicial Com- 
mittee. It is a case which came up 
from Alberta as to the liability of a 
Public Utility Commission. The 


Judicial Commission of the Privy 
Council pointed out that, in new 
countries, the authorities are frequent- 
ly obliged to embark upon under- 
takings which, elsewhere, are left to 
private enterprises, such as the con- 
struction of railways, canals and other 
works, for the completion of which it 
is necessary to employ many inferior 
officers and workmen; that it was 
under these circumstances, expedient 
to provide a remedy for persons in- 
jured while such works were being 
carried on. This rule of construction 
only goes this far, that when a Govern- 
ment engages in a commercial enter- 
prise, it shall be held, by that very 
fact, to have waived, as respects that 
business, its immunity from actions 
for tort. Ordinarily, a Government 
cannot be sued, but this was the 
Government of Alberta, and it was 
held on that very special plea as a 
new country employing inferior of- 
ficers and workmen, that the Govern- 
ment should be liable. 

An important point arises in this 
connection. One of the provisions of 
the Municipal Act is that, if the 
municipality is sued, and the munici- 
pality has relief over against another 
party, suchas the Utility Commission, 
it is necessary to observe the pro- 
visions of the Municipal Act to secure 
the rights of the Commission, because 
if judgment is secured against the 
municipality and the Commission has 
not followed them, the Commission 
may be precluded from raising de- 
fences that it could have raised if it 
came into the original action and dis- 
puted the negligence. But if they 
take proceedings under Section 474 
of the Municipal Act and give notice, 
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then, if they are not properly brought 
into the action and they are after- 
wards made a party to pay the judg- 
ment that the municipality has had 
given against it, the Commission can 
go right to the root of the matter, 
open it all up again and dispute it. 
It is a very small point, but one that 
may be useful to remember. If the 
action is for negligence and the suit is 
brought against the municipality, the 
Commission may be liable in respect 
to the municipality (nando the 
proper steps should be taken to see 
that the Commission’s interests are 
protected while the original suit is 
still before trial, otherwise you may 
be precluded. 


Another question is the interference 
with the Commission’s business; a 
ratepayer is not entitled to bring into 
Court a person who is alleged to be 
indebted to the Corporation. In a 
case of remission of electric rates, it 
was held that the individual has no 
jurisdiction to commence any such 
suit. Of course you know that the 
Public Utilities Act and the Power 
Commission Act working together 
place in the hands of the Ontario 
Comunission, as the supervisory body 
which is responsible to the Govern- 
ment, the control of rates, and mach- 
inery is provided in the Power Com- 
mission Act. 


A case on this question is Hamilton 
Distillery Company vs. the City of 
Hamilton, and the Hamilton Brewing 
Association vs. the City of Hamilton. 
This was in 1906, just after the three- 
fifths vote came into effect; and I 
don’t think the three-fifths vote ever 
bothered the City of Hamilton very 


much. What they attempted to en- 
force was the rule that the Hydro 
rate imposed by municipal authority 
must be an equal rate to all con- 
sumers unless express legislative au- 
thority has been given to discriminate. 
The rate must be fair and equal. It 
was claimed that Hamilton was at- 
tempting to make a special rate 
against these two institutions. Now 
the Provincial Commission would 
have control of the rate. 

Another important issue is arrears 
of rates. Itisa pretty touchy subject, 
and I would recommend, rather than 
attempt to deal with it here, that 
every one very carefully look into 
the provisions of the new Public 
Utilities Act, which first came into 
effect, under the Statutory Amend- 
ment Act, last year, displacing the 
old provisions as to lien. The differ- 
ence is quite marked, as it is limited 
to three months prior claim and there 
shall be a lien and charge, not upon 
the land, but only upon the estate or 
interest in such land, of the person 
by whom such amount is due. On 
the other hand you have the addi- 
tional right given you that you can 
yourselves collect by distress upon 
the goods and chattels of such person, 
or by the sale of his estate and interest 
in the land. If this is not done, then, 
upon notice to the clerk of the munici- 
pality of the amount due, and of the 
land upon which the lien is claimed, 
he shall enter same upon the Collect- 
or’s Roll, and then the Collector shall 
proceed in the same manner as with 
municipal taxes by seizing the chattels 
or selling the land. It is quite a 
marked change. There are no decided 
cases on it yet. JI am happy to say 
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most of these affairs are disposed of 
without reference to the Court. 


One further matter. That is the 
standing in bankruptcy. Bankruptcy 
legislation is Dominion, and, within 
its limits overrides Provincial legisla- 
tion. What priority of claim has the 
Utility Commission in a bankruptcy 
where there are not sufficient assets 
tc meet all the claims? The Crown 
has a lien for its taxes, where lien is 
given by Statute whether the Crown 
is represented by the Dominion, the 
Province or the Municipality. The 
Dominion Government has priority of 
claim, only insofar as it has a lien on 
the estate of the bankrupt, and for 
certain taxes like income taxes and 
business profits tax, it has no such 
lien, and therefore cannot claim pri- 
Ofity....On the other’ hand:.the:- lien 
given in the Public Utilities Act, if it 
is good in fact, gives priority to the 
extent of that lien only, not to the full 
extent of the claim. It might so 
happen that there was a case where 
the premises were not of the full value 
of the claim, Besides the interest 
in land, you have the right to seize 
the goods by distress. There is no 
lien on goods and prior rights in bank- 
ruptcy in respect to goods dependupon 
seizure, 1.€., possession is everything. 
The same thing applies to a claim that 
is settled ona judgment. If you allow 
a claim to go to judgment, the lien is 
lost. It is merged in the judgment. 
The only other way is by the seizure 
of goods. ‘The Statute gives you a 
lien on the-estate or interest of the 
bankrupt in that land. That is a 
little difficult to work out some times. 
Mr. Justice Fisher has had several 
cases, and he has decided along the 


lines just mentioned in a fairly recent 
case, re the Thompson Knitting Com- 
pany down at Bowmanville, 5 Cana- 
dian Bankruptcy Reports. There are 
some other matters, but the hour is 
getting late, and I think I had better 
not weary you any further with the 


dry subject of the law. I thank you 
very kindly. 
Discussion 
Moraes ienrey: (isb.P.C.): 


Mr. Chairman, there are a couple of 
matters I would like to bring up, 
which I think Mr. Hanna might ex- 
plainforus. I think, in Niagara Falls, 
several years ago, a wire fell during 
a storm. A boy came along, picked 
it up and was badly burned. That 
case went to Court, and the Judge 
ruled that it was negligence on the 
part of the local Commission in not 
keeping the trees trimmed as it was 
shown that the wires, where they had 
broken, passed through the trees. ‘The 
experts who gave evidence brought 
out the point that the wires might 
have been weakened by arcing 
grounds to the limbs of the trees, or 
the limbs might have been large 
enough, during the windstorm, to 
exert sufficient mechanical force to 
break the wire. Now, the Jocal Com- 
mission, being a Corporate body and 
liable for the accident, have they got 
the power to trim trees where they 
see itis necessary? ‘hat is one point. 
Another one, has the local Commis- 
sion, being a Corporate body, and 
liable for any accidents or incidents 
in connection with the business, have 
they got full power to locate poles on 
the streets where they see fit? Just 
those two points. 


Mr. Hanna: In answer to Mr. 
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Jeffrey’s first point, the question of 
negligence on the facts that are 
quoted, of course every question of 
negligence turns on the individual 
facts of the case. But there was a 
similar case in ‘Toronto, Huestis vs. 
Toronto, in dealing with the wire and 
the falling of a tree, and from the 
facts of that case, it was held that the 
city workmen should have known 
that that tree was rotting. There 
was a dead limb. Everybody going 
by could see a large number of ants 
working. These workmen of the 
Parks Department tended the trees 
on the street, and should have known 
it was in a dangerous condition, and 
therefore, the city had notice. Ap- 
parently this Niagara Falls case was 
a somewhat similar thing, with the 
actual condition of the wire. ‘There- 
fore, not trimming the tree created 
the danger, of which the Commission 
was advised and should have taken 
the proper steps in trying to prevent 
their carrying a dangerous article on 
the public highway, where the public 
have a right to be, and the Commis- 
sion must exercise more than ordinary 
care. As to the other question, the 
right to trim trees, certain rights are 
given to Utilities such as to go on 
premises of the Corporation for the 
purpose of laying down, taking up and 
examining, keeping in repair, pipes, 
wires, etc. Now I think that is wide 
enough to give them the right to 
place their poles on the highway with 
the necessary clearance for safety. 
The other question, as to placing their 
poles where they please, I am not 
prepared to give any definite ruling 
on that point. As a matter of fact, 
I think the cases are rather against it, 


in a certain case where the Statute 
apparently ~ stated s: clearly = tuat 
there was the right to place wires 
along, or across the highways, it 
was decided that “‘along’’ did not 
mean on the highway, but in the 
farmer's field parallel to the highway. 
In other words, it is an extraordinary 
right that is given, and the Courts are 
bound to limit it to as modest pro- 
portions as they reasonably can, be- 
cause it is interfering with other rights. 
Just. one, short phiase rons he 
judgment may make the point plain. 
“The intention of the Legislature to 
enable any public body to invade the 
province of another public body, 
where it is not clearly expressed, will 
not be implied.’’ The usual inference 
taken is rather that, when the owner- 
ship and control of a highway is in 
the municipality, unless the express 
words of the Public Utilities Act are 
strong enough so that the Public 
Utilities Commission, exercising those 
rights, can override the general right, 
then the municipality would have 
some say as to the location on the 
highway. 
Wem 


Convention Papers 


Following the usual custom, this 
and the preceding number of the 
Bulletin have been devoted to the 
publication of papers, addresses and 
reports given at the recent convention 
of the Ontario Municipal Electrical 
Association and the Association of 
Municipal Electrical Utilities. The 
obtaining and the preparation of those 
papers, etc., has entailed considerable 
thought both on the part of the com- 
mittee and of the authors, which 
should be appreciated. 
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The time is approaching when a 
decision must be made as to the pro- 
gram for the next convention, which 
is to be held at Niagara Falls on June 
13th to 15th. To make that con- 
vention worth while, the papers and 
discussions should be such as will 
benefit the delegates in the perform- 
ance of their duties in the operation 
and management of their respective 
utilities. The committee has always 
had this in mind in preparing for 
former conventions, and it will be 
agreed that its efforts in the past have 
been fairly successful. 

There is however a feeling that 
there is room for improvement and 
that the contributions to the con- 
vention program could be made more 
beneficial than in the past. The 
members of the committee have their 
own ideas but feel that there are sub- 
jects in the minds of the other utility 
officials that are worthy of considera- 
tion. 

The convention is held for the 
mutual benefit of the Municipal 
Electrical Utilities in Ontario and 
their operating officials. There can 
be no doubt that those officials have 
encountered problems in connection 
with their several systems, some of 
which they have solved but have not 
passed on, while others are still wait- 
ing solution, or suggestions that will 
‘lead to it. By advising the Papers 
Committee of such problems they 
would not only be assisting con- 
siderably in the preparation of the 
convention program but also in pro- 
viding subjects for discussion that 
will be of general interest. | 

Some may feel that the questions 
they have in mind are not of sufficient 


importance to be made the subjects of 
convention discussions. Others may 
not look upon them in that way. 
But each wishes to benefit by the 
experiences of the others, and the 
convention gives the opportunity for 
the general interchange of ideas. 
With this in mind this appeal is made, 
and it is hoped that all will act on it 
and send their suggestions to Mr. 
Oot Scott, Local Manager, H-E.P.C. 
of Ontario, Belleville, who is chair- 
man of the Papers Committee, as 
soon as possible. 


Suggestions Wanted 
Members of the A.M.E.U. 


Gentlemen: 

As President of your association for 
the current year, I am particularly 
anxious that the association may con- 
tinue to be a real live organization, 
not only at convention periods but 
during the entire year. 

The Executive will welcome any 
suggestion as to how the association 
could be improved or made more help- 
ful to the individual members; many 
matters of interest must suggest them- 
selves to the various members from 
time to time, and if these were noted 
and passed on, your executive would 
be materially assisted in making our 
association a real benefit. To this 


end we solicit the kind co-operation 


of every member. 
Respectfully yours, 


(Sgd.) J. G. ARCHIBALD, 
President. 
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Dealers Fined in Toronto 
Police Court 


As a result of a recent survey made 
by the inspectors in Toronto, a num- 
ber of charges were laid against an 
electrical and hardware jobbing house 
for selling unapproved electrical equip- 
ment without the required legible 
notice that the use of such equipment 
in the province of Ontario is unlawful. 
The complaints laid showed that this 
company had persisted in selling to 
retail hardware merchants in Toronto 
250 watt sockets, unlisted snap 
switches and a number of very cheaply 
built air heaters. A conviction wes 
obtained and the minimum fine impos- 
ed as this was the first charge laid 
agains this company. For each such 
offense a penalty of $50 may be 
imposed. 

Another case, this time against a 
fixture supply house, resulted in a 
conviction for furnishing 250 watt 
pull chain socket bodies in ceiling 
fixtures supplied to a large institution. 

There are still on the market in 
Ontario a number of porcelain re- 
ceptacles with a pull chain mechanism 
rated at only 250 watts but these are 
only accepted for glass enclosed ceiling 
lights. At the urgent request of the 
Commission a number of manufac- 
turers are developing these devices 
with 660 watt pull chain mechanisms 
and as soon as these appear in produc- 
tion temporary approval of the 250 
watt mechanisms will be entirely 
withdrawn. 

It may be well to point out at this 
time that the new Canadian Electrical 
Code specifies that ‘‘no medium base 
lamp socket rated at less than 660 
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watts, 250 volts shall be used.’’ It is 
hoped that the general enforcement 
of this rule throughout Canada will 
simplify the production, distribution 
and inspection of sockets and re- 
ceptacles. 


George Wurster, Preston 


We deeply regret to report the 
death of Mr. George Wurster, which 
has removed from the municipal field 
one of the most likeable men in the 
organization. In his position of town 
clerk and secretary of the Public Utili- 
ties Commission of Preston, he had 
the respect and co-operation of all 


Late George Wurster 
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with whom he came in contact. In 
private life his sterling qualities en- 
deared him to a host of friends, and 
our sympathy is extended not only 
to his family, but to the municipality 


which has lost a man well and favor- : 


ably known. 

Mr. Wurster was born in Preston 
foity-seven years ago, the son of Mr. 
and Mrs. Fred. G. Wurster, one of the 
oldest families in the neighborhood. 
He joined the 6lst battalion of Win- 
nipeg in 1915 and served on the front 
line in Flanders for over two years. 
Upon his return in 1919, he wes ap- 
pointed town clerk and secretary of 
the Public Utilities Commission. A 
week before his death, he was also 
appointed a justice of the peace for 
Preston and Waterloo County. He 
was an accomplished pianist, took an 
active interest in the Preston Silver 
Band, and was a popular member of 
the A.F. & A.M. 


(Qseerarse iy 


W. G. Ferguson, Peterboro 


After a lingering illness, which con- 
fined him to his bed since last October, 
William Graham Ferguson, one of the 
oldest and most respected residents 
of the City of Peterboro, passed away 
at his home on Wednesday morning, 
February 29th, in his eighty-first year. 

The late Mr. Ferguson came ‘to 
Canada from Scotland about 1866. 
Having learned the grocery business 
in his native land, he became a mem- 
ber of the staff of Nicholls & Hall, 
grocers. In 1875 he embarked in the 
grocery business on his own account in 
partnership with the late Peter Con- 
nal. 


When the Otonabee Power Com- 
pany was formed in 1901, Mr. Fer- 
guson became one of the original 
directors and managed its affairs from 
1906 until the company’s system was 
merged in that of the Peterboro Pub- 
lic Utilities Commission. In 1916 he 
became manager for the Hydro-Elec- 
tric Power Commission of Ontario in 
Peterboro, operating the Peterboro 
Street Railway and the Peterboro Gas 
Utility which were under his super- 
vision, until his retirement about two 
years ago. 

In public affairs Mr. Ferguson was 
a member of the Peterboro Board of 
Education and of the William Hall 
Poor Trust. 

He is survived by two sons and one 
daughter, his wife having predeceased 
him two years ago. 


Little Injuries 


Quite a considerable fraction of the 
industrial accidents that cause per- 
manent partial disability result from 
infection. The wound, originally 
slight, becomes poisoned by the en- 
trance of microbes, and serious con- 
sequences follow. Nearly all of these 
unfortunate cases would have been 
trivial and unimportant, if the in- 
juries had received prompt antiseptic 
treatment, administered by a doctor 
or other properly qualified person. 
Blood poisoning comes from small 
injuries just as quickly as from large 
ones.—The Travelers Standard. 
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List of Electrical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission of 
Ontario in February, 1928. 


Appliances 


FreD T. Brooks, 28 Mary St., 
Hamilton, Ont. | 

Electrically-illuminated display 
signs. 

* * * * 

CANADIAN WESTINGHOUSE Co. LTD. 
Hamilton, Ont. 

‘““Westinghouse’’ induction motors 
of the split phase starting type, Type 
W,S. No. H 15165, H15166. 

* * * * 

COMMONWEALTH ELEcrRric LImI- 
TED (Submittor), 40 Wellington St. 
East, Toronto 2. 

COMMONWEALTH ELECTRIC LiImMI- 
TED, (Mfr.) Morrell St., Brantford, 
Ont. 

Portable air heaters ‘‘Globar’”’ type. 
Cat. Nos. 107 and 117. 

* * * * 

PHILLIP GIES Pump Co., LIMITED, 
Kitchener, Ont. 

Electrical Equipment for Oil-burn- 
ing Furnaces. 

* * * * 

*BASTIAN-MoRLEY Co., LaPorte, 
Ind. 

‘Premier’ automatic electric stor- 
age water heater “‘Marvelectric’’ Cir- 
culation type water heater. 

*K * *K * 

*ELECTROLUX SERVEL Corp., 51 E. 
42nd St., New York, N.Y. 

“Electrolux” household refrigerat- 
ing machine. 

Marking: ‘“Hlectrolux”’, Type 
“WG75” or ‘““WE75” and name and 


address of manufacturer on name- 
plate. 
*k * *K * 

*HEIDBRINK Co., THE, 2633 Fourth 
Avenue, S, Minneapolis, Minn. 

Electric Heaters for attachment to 
apparatus employed for administering 
gases. Model C for use with Nitrous 
oxide gas. Model D for use with 
Ethylene gas. 

*k * * * 

*NATIONAL ELECTRIC WATER 
HEATER Corp., 64 East 8th St., New 
York, N.Y. 

Electric Water Heater. ‘‘Geyser’’. 

* * * * 

*Propp Co. THE M., 524-528 Broad- 
way, New York, N.Y. 

Christmas ‘Tree lighting outfits, 
Cat. Nos. 8, 80, 83, 84-5, 85F, 87, 
87F, 108, 118, 118F, 808, 816, 842, 
1080, 8008, 8016. | 


* * * * 


Fittings 
W. H. BANFIELD & SONS LIMITED, 
370-385 Pape Avenue, Toronto, Ont. 
Receptacles for attachment plugs 
and plugs. Composition, flush, single 
and duplex outlet types, Cat. Nos. 
140, 142. 


Marking: “Banfield”, rating in 
volts and amperes, and catalogue 
number. 

* * * * 


THE Duncan ELECTRICAL COM- 
PANY, LIMITED, 2 Inspector St., Mont- 
real, Que. 
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Medium base sockets, keyless, brass 
shell gin. cap. Cat. No. 661. Medium 
base receptacles, all porcelain.’ ‘‘D’’. 
Cat. Nos. 1683, 1684, 2748, 2749. 

Receptacles for attachment plugs 
and plugs, ‘“‘Duncan’”’ flush type with 
all porcelain base, without plate. 
Cat. No. 316A; with plate Cat. No. 
316B. 

* * * * 

*Hoosick FALLS RADIO AND EL- 
ECTRIC Parts MFc. Co., INc., Hoo- 
sick Falls, N.Y. 

Receptacles for attachment plugs. 


Single and duplex type. Cat. Nos. 
700-01. 
Marking: ‘“‘Hoosick’’. 
* * * * 


*Propp Co. THE M.,524-528 Broad- 
way, New York, N.Y. 

Current Taps, composition body, 
two, three and four outlet. Cat. Nos. 
yeep Som, 80, LO, 17, 19,22) 44: 
three outlet Cat. No. 30. 

‘Bakelite’? body, two outlet. 

Composition attachment plugs. 
Wats NOS:-00, 50: 

Separable attachment plugs. Cat. 
No. 526, consisting of cap, Cat. No. 
526C, and body Cat. No. 526B; Cat. 
No. 528, consisting of cap, Cat. No. 
528C and body, Cat. No. 528B. 

Marking: ‘‘Propp’’. 

* Ok *« 


* 


Switches 


*GENERAL ELECTRIC Co., Schen- 
ectady, N.Y. 

Automatic Switches, pressure-op- 
erated type (As listed on Underwriters’ 
Laboratories card dated, November 
1451927). 

*INDUSTRIAL 
Milwaukee, Wis. 


CONTROLLER CO., 


Automatic Switches, magnetically- 
operated type. (As listed on Under- 
writers’ Laboratories card dated Dec- 
ember 20, 1927). 

* * * * 

*DUNN, J. STRUTHERS, 1130 Race 
St., Philadelphia, Pa. 

Automatic Switches, magnetically- 
operated type. Style No. 420. 

Marking: J.S.D. inside of a triangle 
stamped upon moving contact. 


* * * * 


Miscellaneous 


=“BEUDEN MG. Co., 23rd, St. and 
Western Avenue, Chicago, Ill. 
Rubber-covered fixture wire. (As 
listed on Underwriters’ Laboratories 
card dated June 8, 1926). 
* * 


* * 


*CANADIAN GENERAL ELECTRIC Co. 
Lp, Loronto: 
Slow-burning fixture wires. 
Marking: One black thread cabled 
with copper strands. 
* * * * 
*LIivE Wire Co., Tue, Guelph, 
Ont. 
Flexible Cord. 
Fixture wire, rubber-covered. 
Marking: One purple thread cabled 
with copper strands. 
* * * aK 
*PROPP -CO.,  LHE,. M., 
Broadway, New York, N.Y. 
Cord Set including fuseless attach- 
ment plugs for use with portable 
heating appliances. Cat. Nos. 550, 
560. 


524-528 


*These devices are under the Under- 
writers’ Laboratories re-examination 
or label service. 
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WANTED 
25 CYCLE APPLIANCE MOTORS 


We will exchange 60 cycle appliance motors 
for 25 cycle motors with Municipalities in 60 
cycle areas. 


If anew consumer has a 25 cycle appliance 
send the motor to us by express collect and we 
will send a duplicate 60 cycle motor to you by 
express collect. 


St. Catharines Public Utilities Commission 


NOTICE 


The new Edition of the Rules and Regulations for 
Inside Electrical Installations of the Hydro-Electric 
Power Commission of Ontario are now available for dis- 
tribution and may be obtained at any of the District In- 
spection Offices of the Commission, or from the 
Electrical Inspection Department, Room 408, Northern 
Ontario Building, Toronto, at 25c. per copy. 

These rules will become effective throughout the 
Province on May Ist, 1928. 


ELECTRICAL INSPECTION DEPARTMENT 
Hydro-Electric Power Commission of Ontario 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the: Municipa] Officials advise of any corrections 
that should be made.—Editor, 


THE 


BULLETIN 


Published by 


HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue 
Toronto 


Subscription Price $2.00 
Per Year 


The Toronto-Leaside Transformer Station 


XONSTRUCTION was started 
- a few weeks ago, of the new 
220,000 volt step-down trans- 
former station of the Com- 
mission, to receive the power obtained 
by the Commission from the Gatineau 
Power Company. This station will be 
the first 220,000 volt step-down 
transformer station in Canada, and 
will also be, when completed, one of 
the largest transformer stations on 
the continent. As such, it will pos- 
sess a number of novel features, 
which will be studied with interest by 
engineers and others having similar 
undertakings. 


LOCATION 


The site of this station is in the 
town of Leaside, just South of the 
C.P.R. main line between Toronto 
and Montreal, and adjoining and to 
the north-west of the Thorncliffe race 
track. A location east of Yonge 
Street was the logical point for this 
station for several reasons, among 
which, first, the length of 220,000 


volt line to the station was less than 
if the station had been located on 
the north or west side of the city; 
second, the Toronto district load, 
which is nearly one half of the total 
Niagara System load, could be most 
effectively supplied by locating the 
station at Toronto, rather than at 
some point west; third, the present 
high voltage stations of the Commis- 
sion at Toronto are all located west 
of Yonge Street, so that a station on 
the eastern side of the city was 
necessary to balance up the locations, 
and keep the losses due to distribution 
ata minimum. ‘The location selected 
was decided upon, only after a tho- 
rough study of the present and esti- 
mated future load distribution in 
Toronto and vicinity, the site being 
very close to the Theoretical load 
centre for the district it will supply. 


DESCRIPTION OF STATION 


The station site covers 12 acres, 
this relatively large area being ne- 
cessary for several reasons. First, the 
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quantity of power concentrated there 
requires equipment of large physical 
size; second, outdoor construction, 
which, although cheaper than indoor, 
requires additional ground area; third 
provisions for supplying the power 
to both the Toronto Hydro Electric 
System distribution circuits, by di- 
rect transformation to distribution 
voltage and also to the Niagara Sy- 
stem direct at 110,000 volts; fourth 
the necessity for synchronous con- 
densers to regulate the voltage at the 
station; fifth, the increased clear- 
ances required between wires and to 
ground due to operation at 220,000 
volts. 

The station may be divided into 
Six principal sections :— 


(1) 220,000 volt circuits and bus. 
(2) Transformers. 

(3) 110,000 volt circuits and bus. 
(4) 13,200 volt circuits and bus. 
(5) Synchronous condensers. 

(6) Control room. 


220,000 Volt Circmts and Apparatus. 


The 220,000 volt lines from the 
Ottawa River terminate on what is 
known as a bus, and may be dis- 
connected from it by means of oil 
circuit breakers. Provision is made 
for isolating each circuit breaker by 
means of disconnecting switches, so 
that repair work may be undertaken 
on the former without interrupting 
service. Each oil circuit breaker is 
approximately 22 feet high to the top 
of the bushing and occupies an area 
45 feet by 10 feet. Each tank of 
which there are three per breaker 
requires 5,000 gallons of insulating oil. 
The circuit breakers are the largest in 
physical size and rupturing capacity 
manufactured. In spite of their large 
size, and heavy moving parts it is 
expected that they will completely 
interrupt the circuit in one half 
second. Seven of the circuit breakers 
will be required to handle the load 
contracted for with the Gatineau 
Power Company (230,000-260,000 


h.p.) 
Transformers 


The 220,000 volt terminal of the 
main transformers is connected to 
the bus and transformation made in 
the windings of the transformers to 
110,000 volts and 13,200 volts. These 
power transformers are of the largest 
practicable size, the limit in physical 
size being set by transportation 
facilities. Each transformer is rated 
at 15,000 kv-a., and has three wind- 
ings, insulated from each other. 
Three transformers are connected in 
a bank, and a bank can take in 45,000 
kv-a., at 220,000 volts, and deliver 
part or all of it to the 110,000 volt or 
the 13,200 volt circuits, as desired. 
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Toronto-Leaside Transformer Station as of April 2, 1928. On the right is 
shown the steel framework of the Erection and Office Building 


Four of these banks of transformers 
will be required to handle the Gati- 
neau contract, the capacity of the 
station being, therefore, 180,000 kv-a. 
or approximately 240,000 h.p. 

The transformers are the largest 
single phase water cooled units in 
physical size, ever built, as far as is 
known. ‘They are 32 feet in height 
to the top of the high voltage bushing 
and the tank proper is over 13 feet in 
diameter. Each transformer will 
weigh 368,000 lbs., or 184 tons, and 
will contain over 14,000 gallons of 
oil. ‘The transformer is water cooled 
and requires 75 gallons of water per 
minute when carrying rated load. 


110,000 Volt Circuits and Bus 


Direct interconnection with the 
Niagara System is effected through 
110,000 volt windings of the trans- 
formers and the 110,000 volt bus. 
This interconnection has great ad- 
vantage in that at times when the 
Toronto load is light, power may be 
absorbed through the 110,000 volt 
windings of the transformers into the 
Niagara System. In an emergency, 


power may be obtained to supply a 
portion of the Toronto load normally 
supplied from the East, by feeding 
power in through the 110,000 volt 
winding. 

In order to obtain flexible voltage 
control at the point of interconnection 
the transformers at Leaside are equip- 
ped with an under load tap changing 
device, which allows the voltage to be 
varied through a range of + or — 
71% per cent. 


13,200 Volt Circutts-and Bus 


The distribution stations of the 
Toronto Hydro Electric System are 
supplied from this bus, and since the 
load power factor must be corrected 
before the load enters the 220,000 
volt lines, the synchronous conden- 
sers which make this correction are 
also connected to this bus. 

The large number of 13,200 volt 
feeders leading from this station has 
made the design of this bus and its 
circuit breaker arrangement a very 
complicated one, and due to the large 
amount of power that may be con- 
centrated at a fault on this bus or 
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feeders, very large circuit breakers 
and a positive system of protection 
are absolutely necessary. 


Synchronous Condensers 


The use of synchronous condensers 
to regulate voltage is essential. This 
is due to the length of the line between 
Ottawa River and Toronto (230 
miles), its relatively high voltage, 
and to the fact that the distribution 
voltage at Toronto must be held 
within very narrow limits, to give 
satisfactory service. 


G ontrol Room 


The control of all circuit breakers, 
disconnecting switches, tap changers, 
and synchronous condensers is cen- 
tered in a control room 35 feet by 
45 feet. Metering instruments are 
located here so that the operating 
staff will know at all times the con- 
ditions of voltage, power factor and 
load, and thus be in a position to 
control these quantities intelligently, 
and make necessary operations under 
an emergency in the quickest possible 
time. 


Practically all the equipment for 
this station is being manufactured in 
Canada, and the complete design of 
the station is the work of the Com- 
mission’s engineering staff, who have 
spent a great deal of time to ensure 
that this station will be second to 
none, and according to the most 
modern and best practice in every 
respect. 

Active work at Leaside was started 
a few weeks ago, the first building to 
be constructed being the erection 
building required for the assembly of 
the electrical equipment. This build- 


ing is fitted with a 75 ton electrically 


operated overhead travelling crane 
to facilitate handling of heavy parts. 
The buildings will be of brick and 
concrete with structural steel frame- 
work. ‘The manufacture of the elec- 
trical equipment is well under way 
at factories in Peterboro, Toronto, 
Hamilton and St. Catharines. The 
structural steel is being fabricated at 
Toronto and Walkerville. The pro- 
gress schedule requires the first por- 
tion of the station to be ready to 
receive power by October Ist, 1928. 
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Progress of the Gatineau-Toronto 220 kv. 
Transmission Line. (First Circuit) 


ROGRESS on the Gatineau- 
Jj Yoronto ‘Transmission Line 
{ was reported in the December 
2 1927 issue of ‘‘The Bulletin,” 
since when the work of delivering 
towers, erecting steel, and stringing 
conductor has been proceeding ac- 
cording to schedule. 


Up to-thes first week in April, 
1928, 125 miles of tower footings were 
installed ready for the support of the 
towers; on 107 miles of these the 
steel towers were erected, ready to 
support the ground cables and con- 
ductors; and ground cables and 
conductors were strung and clamped 
for about 48 miles. 


Scheduled deliveries of steel towers 
have been made over snow roads to 
the eastern sections of the line during 
the winter months, and all steel 
towers are now delivered on the line 
with the exception of some 7 or 8 
miles of towers for the extreme eas- 
tern end of line, which are fabricated 
and ready for shipment when re- 
quired. 


Fabrication and delivery at point 
of use of the aluminum conductor for 
this ‘line is55 «per ‘cént:- complete. 
The ground wire is about 90 per cent. 
delivered. 


Owing to difficult transportation 
conditions after the spring break-up, 
operations have been largely dis- 
continued since about the first of 
April. Work will commence again 
just as soon as the roads and farm 
lands will support the necessary 
transportation. | 


One comparatively inaccessible sec- 
tion, in the County of Frontenac, 
some 12 miles in length, has been 
completed, including a telephone line, 
entirely under winter conditions since 
it was recognized that this work 
could be done during the winter 
season with least expense. 


The photograph shows the trans- 
position tower which is being used 


on this line. A view is also reproduced 
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Stringing Cable and Pulling up Slack During Winter 


of stringing conditions in winter 
when conductors in being hauled 
over the snow are not likely 
to be scored by coming in contact 
with stone and other hard substances. 


Sf emma fy) 


How the Public is Impressed 


The following flower was plucked 
from a description of the inaugura- 
tion of a new generating set at 
Portsmouth, which appeared in a 


local newspaper:—‘The Company 


then entered the power station and 
inspected the new turbine, a great 
colossus of machinery concealing 
within its prosaic shell sufficient 
power to kill every inhabitant of 
Portsmouth.”’ 

This vision of wholesale electro- 
cution, whether deserved or not, is 
dispelled, however, by a subsequent 
statement that ‘“‘those present who 
appreciated this fact were consoled 
by the knowledge that its great 
forces will be directed to the welfare 
of the people instead.” —The Electri- 
cal Review. 
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Application of Hydro-Electric Power 
to Farm Work 


Article No. 12 


Farm Water Service 


URE water as an element of 
food is an essential to produce 
healthy and robust develop- 
ment either in human beings 
or animals and, therefore, an ample 
supply of it is a necessity on farms. 
Lack of it is likely to bring about dire 
results in both man and beast, All 
residents in rural districts should take 
advantage of the privileges available 
through the Ontario Department of 
Agriculture to keep the source of 
supply safe and have periodic tests 
of the water to determine the purity 
of output. Bulletin No. 330 of the 
Ontario Agricultural College gives 
complete information on Water Sup- 
ply and Sewage Disposal. ; 

,-soit water is to-day considered 
necessary for cleansing purposes, on 


A fully equipped bathroom on the second floor. 
farm in the Woodstock, R.P.D. 


most farms, the hard water from wells 
being harder than that available in 
towns and cities where the source of 
supply is from large open bodies of 
water. The farmer’s problem, there- 
fore, has to include practically two 
services instead of one. 

The Commission’s interest is in 
water service, not the supply. Con- 
venient water service results in liberal 
use. Liberal uses in animals for 
food increases the gain in meat or 
milk with but slight increase in solid 
foods ; increased uses of water for 
cleansing purposes tend to safeguard 
the health of humans and will not 
harm the animals. 

Water service on farms can be 
atranged in many cases by adapting 
present pumping installations to 


This installation 1s on a 
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Automatic pumping systems are in use on many farms, Hydro-Electric 
power and the electric motor making tt possible to have a water service on farms 
equal to city service, where a public supply of electric service 1s available. There 
are quite a vartety of these plants on the market in Ontario priced at about $100.00 
up. They are delivered complete ready to connect to the electric supply, to the 
well, or cistern and the delivery system. Thts picture shows the pumping system 
in the basement, a sink with hot and cold water, and a washing station for 


the men to clean up before going upstairs. Behind the lattice door ts a ‘‘ Comfort 
Station.”’ 


A windmill pump in the Woodstock, 
R.P.D., where the mull, after being 
damaged during a storm, was supersed- 
ed by a 1-horsepower motor. The hous- 
ing, erected in an emergency, covered by 
metal to insure waterproofing seams, 
serves so well that at the end of three 
years tt 1s still in use. This supply 
serves the barn only. A hand-pump 
at the sink in the kitchen supplies 
hard water in the house from a well 
just outside, while soft water 1s supplied 
from a storage tank in the attic, catching 
rain water from the house roof, which 
serves the bathroom, the kitchen for wash- 
ing purposes and the laundry in the 
basement. 
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electric drive and manual control, if 
storage be available, either by use of 
pressure or elevated tanks existing or 
to be installed. There is always a 
height available some place, the 
attic, on top of the silo or an adjacent 
hill; an indicating overflow pipe will 
safeguard against spilling and re- 


sultant damage. The same tank 
divided, or two tanks in the same 
location, would provide storage for 
both hard and soft water. 

Of the automatic systems the 
greater number of these at present 
available are for shallow or dug wells, 
where the maximum suction lift is 


Two supply sources of water, one a well below the stable floor, the other the 


well in the yard below the abandoned windmill. The three-horse-power motor 
in the stable, besides other uses, drives two gear jacks, the one operating direct 
through the floor to the well below the stable floor, the other driving a 160-foot 
jerk rod with one bell-crank at the end of the barn, and another at the pump under 
the discarded windmill, as a means of raising water from the deep well. This 
well supplies twohouses and parttime tothe barn. The uses of water from these 
sources include hard water for the houses, the latter being carried by hand to 
the houses, soft water from cisterns in the houses, with pump conveniently located, 
takes care of the needs in each from its own source for cleansing purposes. 
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A wooden pump on a farm in Waterloo County adapted to electric drive 
by using a gear jack in the space above this combination dairy and machine shop. 
The drive to the machines in this section of the building 1s through a line shaft 
from the 5-horsepower motor about 40 feet away; in addition to the pump a 
cream separator and an emery stone are driven, when needed, by the same line 
shaft. This water service is for the barn only. The supply for the house 1s from 
a well at the house. The 4-horsepower motor 1n the wood shed with line shafting 
provides power for a pump in the kitchen, which delivers water to a supply tank 


in the attic. 


28 feet. ‘There are, however, auto- 
matic systems available for deep 
wells, these being lower in capacity 
with the same amount of power appli- 
ed. In deciding on the size of pumping 
equipment, it is advisable to keep in 
mind former service from the same 
source, aS increasing the output by 
using electric drive sometimes affects 
the supply; especially is this true 
where the service formerly in use was 
by hand pumping. 

A suggestion frequently followed 
in installations on farms is to have 


This motor also provides power for a churn and washing machine. 


the one motor drive two pumps, one 
for hard water, the other for soft, 
automatic control being applied to 
the hard water service, the soft tank 
having an ample overflow properly 
screened to assure continued opera- 
tion, the surplus of water returning to 
the cistern. 

When possible, and the well will 
stand it, the supply of all the hard 
water should be taken from the one 
well, storage made in the one tank 
and a piping system provided to take 
care of all of the needs at house, barn 
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and yards, as purity of supply is very The accompanying illustrations 


much helped or affected by the 
amount used. 

The water consumption on the farm 
depends largely on the number of 
animals and the desires, and number 
of the residents, on the place. The 
tabulation below from O.A.C. Bulle- 
tin No. 330 gives an estimate of the 
needs in gallons per person or per 


show the water service now in use on 
four Ontario farms, having electric 
power service supplied by this Com- 
mission. 


Many other complete installations 
of water service and systems exist on 
Hydro served farms, some quite 
simple in assembly, others more 


animal per day. = elaborate. 

Ne ak ACTEM ey Ne ee geass in Sg Ns ok ja hy Bl 8 gals. per person per day 
Pere een cities ee. ye Sean tes cae 5 oy i ok aa ia 
Paceceipaiictreuen sink. 20.2.6. ve eca ee aes ogy Gad> gona 
Ruin oes cond water in-kitchen. 2.2.2. 18° ~ -* ce meee 
Complete plumbing with water under pressure. 30 “ “* + foe 
TEES ames ee, os St he eer I eee re 8-20 gals. each time used 
eect ee es CS te ts a aa oes 3-5“ cet aaa 


Lavatory (wash basin in bathroom)... 
OU litiee la Gi eee ee ee ee ake Bee 
SIUERIG STE C8 0 RGM ok RE eee nae 


wee. 0; wevel tole ce 


ew 66 (a3 é6 66 


8 gals per 100 square feet 


20 66 $¢ 66 é6é ¢¢ 
SN ates 10 gals. per day 

10 c¢ 6¢ sé 

#: ¢¢ 6 » 

i 66 66 On 


* Water for these purposes included in the table is from ‘‘Complete 


Plumbing and Water under Pressure.’ 
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New Grain Elevator—Midland 


NEW grain elevator for 
handling lake shipments has 
recently been constructed 
and placed in operation at 
Midland, and the first shipment of 
grain was handled on October 10, 
1927, 

The name of the firm under which 
this elevator will operate is known as 
the Midland-Simcoe Elevator Com- 
pany. The present grain storage 
‘capacity of the elevator is 2,500,000 
bushels and it is contemplated to 
extend same in the near future to 
5,000,000 bushels and possibly 10,000- 
000 bushels. The elevator is equipped 
with two marine legs at the present 
time, with facilities for adding a 


third leg when future extensions are 
undertaken. The storage tanks in 
the house are constructed of re- 
inforced concrete. Electric energy for 
operation is obtained from the Public 
Utilities Commission of the Town of 
Midland, with service taken at 22,000 
volts and stepped down to 550 volts 
for local distribution. The company 
has provided its own substation equip- 
ment, which consists of one bank of 
three 500 kv-a transformers self- 
cooled, oil insulated, 22,000 to 550 
volts, 60 cycle, together with the 
necessary switching equipment for 
local feeder circuits. A static con- 
denser for power factor correction has 
been provided and the lightning 
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arrester is of the multi-valve type. 
The metering equipment is connected 
on the high tension side of the 
station. 

The contract for power calls for a 
reservation of 1500 h.p. and the 


addition of this load to the Midland 
System will give the local Commission 
six separate substations in operation, 
with a total load approximating 5,000 
h.p., or, approximately 518 h.p. per 
head of population. 


Memcancang, 


Protection Afforded by Fuses and Fuse Wires 
By W. B. Buchanan, Testing Engineer, H.E.P.C. of Ont. 


‘?UMEROUS cases have arisen 
in the application of fuses in 
which the operator apparent- 
ly has lost sight of the funda- 
mental principles of operation of 
fuses and their purpose and unneces- 
sary damage has been done to equip- 
ment. He may not have been at all 
to blame for such results as he may on 
the one hand be obliged to follow 
some rule-of-thumb method which, 
developed to its best, is known as 
standard practice, and on the other 
hand his efforts are restricted or 
modified by the vagaries of the 
materials he is obliged to use. A 
brief discussion of some of the factors 
involved in the application of fuses 
is proposed with the purpose of 
refreshing the memory of those having 
to deal with fuse protection. 
Constant potential distribution sy- 
stems of electric power supply require 
conductors to be run in many con- 
cealed locations difficult of access. 
It is important for reasons both of 
economy of time and material that 
loads should be so controlled that 
when breaks occur in the circuit due 
to overloading, these should take 
place in such a location that no fire 
or other hazard be involved and that 


service may be restored as promptly 
and economically as possible. This 
principle led to the development of 
fuse-wire and enclosed fuses mounted 
in suitable well protected compart- 
ments. ‘The essential operating fea- 
ture is that the fuse element must 
clear the circuit before any damage 
is done to the feeders. The duty 
demanded of the fuse then depends 
not only on the current that will cause 
it to melt but on the voltage that will 
be established across its terminals 
after it has blown. A higher voltage 
service requires a longer fuse link and 
this affects the current rating slightly 
but the more important demand made 
by the higher voltage, service is an 
increased strength in the case or 
container. 

Standard cartridge fuses for volt- 
ages up to 600 volts are specified in 
detail in the Hydro Electric Power 
Commission’s ‘‘Cartridge Enclosed 
Fuse Specifications, March 1919.” 
These rules state the limiting varia- 
tion permissible in the performance of 
the fuse from its nominal rating as 
follows :— ‘‘Rating.” 

“Fuses must be so constructed 
that with the surrounding atmosphere 
at a temperature of 24° C. they will 
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carry indefinitely 110 per cent. current 
without causing the tubes to char or 
the externally visible soldered con- 
nections to melt. 

“With a room temperature between 
18° and 32° C., fuses starting cold 
must blow on. 150 per cent. current 
without causing the tubes to char or 
the externally visible soldered con- 
nections to melt, in the times specified 
below.”’ 


0 — 30 amperes 1 minute 
ol — 60 i‘ Ae ee 
61 — 100 oe AG. Me 
101 — 200 ra Cra oe 
201 — 400 i 126 Nae 


401 — 600 7p 1 gira 


This table recognizes the fact that 
as normally designed the heavier 
capacity fuses must be allowed a 
greater time to open the circuit on 
overload currents than those of smal- 
ler capacity. It is possible to design 
heavy capacity fuses that will meet 
the ten per cent. overload requirement 
and open the circuit on the fifty per 
cent. overload in very much less time 
than that specified. However, this 
discussion is not intended to cover 
the theory of fuse design but is 
limited to the application of such 
standard types as are available to the 
average consumer. The Rules and 
Regulations are quite explicit as to 
what capacities may be used in cases 
given up to 600 volts and generally the 
protection afforded when the Rules 
are followed will be satisfactory. 

Fuses for use on 2200 volt circuits 
and higher cannot be applied with the 
same degree of confidence since varia- 
tions occur due to the construction 
of the cut-out and in addition a 
greater latitude is obtained in the 


selection of the material of the fuse 
element itself and its mechanical 
arrangement. The more expensive 
forms of 2200 volt cut-outs are sup- 
plied with fuse elements which ap- 
proach fairly closely to the current 
rating specified for 600 volt cartridge 
type fuses, with the time-lag allowed 
for opening on overload roughly 


' proportional to their capacity. The 


fuse wire which is supplied for such 
applications as installation with the 
2200 volt porcelain cut-out does not 
agree with its nominal rating in the 
same manner as the type just men- 
tioned and further a rating supplied 
by one manufacturer may not agree 
with that given by another for the 
same maximum current. Some 
figures taken from published tables 
indicate that with one make a fuse 
wire rated at 1 ampere fuses at 3-54 
amperes, a 5 ampere at 10 amperes, ~ 
a 10 ampere at 20 .ampereés, etc, 
these samples being of a certain 
length and exposed to free air. 
Obviously the figures would be modi- 
fied when the section is longer than 
that stated also when it comes in 
contact with a cold body throughout 
its entire length. 

Such pertinent data must be taken 
into account by an engineer when 
selecting the fuse ratings to be applied 
in transformer cut-outs. It frequent- 
ly happens that the low tension fuses 
must be relied on entirely to protect 
the transformer from dangerous over- 
loads. The high tension fuses are 
usually so much shorter in their time 
of fusing in case of heavy overloading 
that they clear the circuit before the 
low tension fuses have time to operate 
and long before a condition hazardous 
to the transformer has been reached. 
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Hence in order to maintain a reason- 
ably satisfactory service to the cus- 
tomer it is frequently necessary to 
fuse the high-tension cut-outs to a 
current value which is far above that 
which the transformer can carry 
continuously. This is where dis- 
cretion must be exercised by the 
engineer in charge as it is difficult to 
specify groupings which would be 
satisfactory in all cases. On the one 
hand a lighting load only on the 
secondary introduces no _ excessive 
rushes of current and if the secondary 
leads between the transformer and 
the secondary fuses be subject to 
accident, the high tension fuses must 
be depended on to protect the trans- 
former. On the other hand a certain 
installation: consisted of a _ stone- 
crusher plant driven by a 40 h.p. 
squirrel-cage induction motor, sup- 
plied from 3-15 kw. transformers. 
The time required to get the crusher 
up to speed was so long that it was 
necessary to fuse the high tension cut- 
outs up to over four times full load 
current in order to maintain service 
at all. The secondary leads were 
short and the running fuses on the 
compensator could be depended on to 
‘protect the transformer from con- 
tinuous overloads, hence it was felt 
that in this case adequate protection 
was maintained. The plant shut 
down after some months’ operation 
without giving any cause to change 
the recommendations made on this 
point. 

Much might be said about the 
design of fuses and the principles 
which must be followed to give a 
satisfactory device from the stand- 
point of general service. In practice 
the operator of a small system where 


costs must be cut to a minimum fre- 
quently finds it necessary to use 
rough and ready methods to restore 
service. When the expense of a 
heavy-power high voltage fuse care- 
fully designed as to time-lag of 
operation on overload is warranted, 
the duty becomes equivalent to that 
of a circuit-breaker controlled by an 
inverse-time limit overload relay and 
the flexibility of adjustment of the 
latter may make it preferable to the 
fuse even at some increase in price. 
This would be more particularly true 
if the renewals of the fuse should 
develop into an important item. 


National Electrical Safety 
Code 


The fourth edition of the National 
Electrical Safety Code has recently 
been issued by the Bureau of Stan- 
dards, Department of Commerce, 
Washington. ‘This is a revision of 
former editions and includes sections 
that had been published separately 
in pamphlet form. 

The present edition represents only 
minor changes in the general sub- 
stance of the rules. “The regulations 
dealing with line construction prob- 
ably incorporate more important 
changes than any of the other parts, 
since it is this field of construction 
regarding which the views of opera- 
ting engineers represent the greatest 
diversity of opinion. The rules of 
this part and also of part 4 have been 
entirely rearranged, and it is thought 
that the new arrangement will in- 
crease the facility of reference and 
make more clear the intended effect 
of the requirements. 
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Part 5, dealing with radio installa- 
tions, is entirely new in substance 
and has been prepared to meet a very 
wide demand for guidance in the 
installations of both antennas and 
interior equipment. 

This code represents a growth and 
development which will necessarily 
continue in the future as in the past. 
More specific requirements can be 
worked out with respect to many 
items covered by the rules, and more 
definite conclusions can, no doubt, 
be arrived at in the case of require- 
ments regarding which there is not 
yet entire agreement. Such points 
will be the subject of further study 
not only by the bureau staff but also 
by representatives of utilities and 
other interests most seriously con- 
cerned with these subjects. If ex- 
perielice - or experiment “provides 
sufficient evidence for changing the 
requirements in future editions, it 
will, of course, be done, and every 
effort will be made to obtain data and 


accumulate experience leading to the 
formulation of modified rules which 
will meet with even more ready and 
general acceptance. The code rules 
specifically provide for variation from 
particular requirements when cir- 
cumstances warrant different practice. 

The! rules’ have been made :to 
recognize conditions as to climate and 
density of population where these 
involve a difference in the hazard or 
the number of persons exposed to the 
hazard. ‘This is particularly true of 
overhead lines. While such treat- 
ment has added a considerable a- 
mount of detail to the rules and great- 
ly imereases, thes extent of tables 
found in the appendixes to part 2, it 
is considered necessary to properly 
cover the varied conditions met with 
in the field. 

Copies of this code may be ob- 
tained by applying to: Superinten- 
dent of Documents, U.S. Government 
Printing Office, Washington, D.C., 
the price being given as $1.00. 


THE BOLLETIN 


129 


MADAMA 


Where Do Our Waves Go ? 


UR short wave radio stations 
at Toronto and Cameron 
Falls have now been in 
service for about twenty 
months interchanging messages over 
a distance of approximately six hun- 
dred miles in connection with the 
operation of the Thunder Bay system. 
The chief purpose of these stations is 
communication with each other, but 
the waves radiate in all directions and 
have been received at many points 
very remote from the stations them- 
selves. 


As explained in the November 1926 
issue of “The Bulletin”, radio waves 
having length less than sixty-six 
meters show skip distance effects. 
They rise to the:sky and do not 
return to the earth until they have 
travelled many hundreds of miles, 
this distance depending upon the 
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wave length, the season and the time 
of day. 


The maximum skip distance for 
our stations appears to be about 
three hundred miles, with the wave 
lengths we use, for we do not receive 
reports of reception from points 
within this range. 


Beyond this distance, however, our 
signals evidently are very strong and 
have been received with remarkable 
consistency at far distant points, 
even in Australia and New Zealand. 


In many instances the reports cover 
complete two-way tests between our 
stations themselves by both code and 
voice, the latter having been used 
successfully in some experimental 
work. Some of the most interesting 
of the long distance reports have come 
by mail from the following points :— 
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Mexico City. sie 
Kingston — 


North America 
| Puinucu a 


( 


Rio de Janerio — 
Montevideo -— 
Santiago ae 
U.S:S. Denver == 


South America 


\ 


Europe {London — 
| Paris — 

Africa Cairo a 
Auckland aa 

Australasia | Rangiora =e 
Sydney a 


Also, many other reports have been 
received from England, Italy, Spain, 
France, Cuba, Mexico, Honolulu and 
Australia. 

All Canadian provinces, the Hud- 
son Straits Expedition, and about 
forty-five states of the U.S.A., have 
sent in very good reports of reception 
of our stations. 

The best report on voice tests came 
from Tuinucu, Cuba, where the com- 
plete conversation between our two 
stations was received clearly and 
continuously throughout our tests 
of one evening. 

It may be surprising to some 
readers to learn that the radiations 
from those few short aerial wires 
secured to the mast on the roof of the 
Administration Building, or from 
even the fewer and shorter wires at 
Cameron Falls, travel effectively to 
such great distances. In every in- 
stance, however, the reports have 


Mexico Le 2,200 miles. 
Jamaica — 2300 7 e 
Cuba — BOO w oe 
Brazil a 5 SOUL 
Uruguay — 6,200 “° 
Chile — 6,000 “ 
Off South America — 7,000? “ 
England — 3,700 “ 
France — 3,800 “* 
Egypt (SSG O0 Me 
New Zealand — 9200 “ 
* =i — 9,700 “ 
Australia — 10,300 “ 


been received through the mails and 
invariably they have checked with 
our records of operation. 


emo i 


Sir Lawrence Weaver Visits 
Queenston 


A recent visitor to our Queenston 
Plant was Sir Lawrence Weaver, of 
England, one time architectural critic 
and now engaged in other work. 
Sir Lawrence disclaimed any technical 
knowledge of the operation of a 
Hydro Electric Plant, but he express- 
ed himself as tremendously impressed 
with the Queenston Development on 
the grounds of its hugeness, its 
appearance of high efficiency and its 
architectural features. Sir Lawrence 
is a very strong advocate of the 
elimination of useless and meaning- 
less ornament in the design of 
buildings, furniture and fixtures, and 
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in general was very generous in his 
praise of the Queenston Plant from 
an architectural view point because 
of the pleasing effect attained with 
the aid of nothing but the proper 
arrangement of essential parts; in a 
word, on the grounds of the fitness of 
everything for its purpose. 


Mr. J. E. Addis, Alliston 


Mr. John E. Addis, Clerk of the 
Town of Alliston, and Secretary of 
the Alliston Hydro-Electric Commis- 
sion, passed away at his home on 
Monday evening, March 19th. Mr. 
Addis had been in failing health since 
last summer, but continued in the 
work of his office until near the first of 
the year. 

Mr. Addis was born in Ireland 
1862, and came to Canada with his 
parents when a very small boy. His 
early years were spent on his Uncle’s 
farm in the Township of Essa, and 
in the early eighties Mr. Addis took 
up farming independently on Lot 9 
of the 3rd Concession of Essa, where 
he continued for some twenty years. 


Twenty-three years ago Mr. Addis: 


moved to Alliston and in 1916 was 
appointed Clerk of the Municipality. 
He was also Clerk of the Eighth 
Division Court at Alliston, and Trea- 
surer for the Union Cemetery Board 
of Trustees. 

Alliston was connected to the 
Hydro System in June 1918, and 
Mr. Addis has been the Secretary of 
the local Hydro-Electric Commission 
from that time. 

Mr. Addis was a most ardent sup- 
porter of the Hydro-Electric enter- 
prize and was most zealous and 


Late John E. Addis 


efficient in connection with all of his 
duties in that connection. He was a 
frequent attendant at the summer 
convention of the A.M.E.U. 

He will be remembered as an always 
courteous, solicitous, sympathetic, 
impartial and a most fair minded 
upright gentleman, and his loss will 
be deeply felt, not alone in the Town 
of Alliston, but by all people with 
whom he came in-contact in the 
various branches of his activities. 

Mr. Addis was a staunch Conser- 
vative in politics, and an Elder of the 
Wesley United Church, and was 
always actively identified with the 
Prohibition movement. 

The funeral, which took place on 
March 21st, was under the auspices 
of the I.0.0.F., of which Mr. Addis 
was an active member. 

He is survived by his wife, one 
sister, and two brothers, to whom we 
extend our deepest sympathy. 
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How to Choose a Motor 


The three questions which a pur- 
chaser asks in buying an induction 
motor are: How much will it cost? 
What will it do? -How soon can I 
get it? In the salesman’s language 
these are called price, performance 
and delivery. It is concerning the 
second of these only that there can 
be any question as to interpretation 
of statement or figures. 


What are the governing charac- 
teristics of an induction motor and 
how is its excellence measured and 
compared? ‘The size or horse-power 
of the motor is not one of these, for 
the reason that different jobs have 
different requirements. Neither are 
the phase, frequency, voltage or 
speed. because these are fixed either 
by the supply circuit or by the 
requirements of the job. ‘This leaves 
the following characteristics which 
are within the control of the designer 
and which can be studied and 
compared as a measure of the excel- 
lence of the performance of the motor: 
efficiency; starting torque; maximum 
torque; heating; power-factor; start- 
ing current; air-gap; insulation. To 
these, usually, are added mechanical 
features such as:—bearing dimen- 
sions, and whether bearing leaks oil 
which might be detrimental to the 
insulation; mechanical vibration; 
noise; form of slots and windings; 
appearance. Little attention is 
usually paid to certain other impor- 
tant characteristics, such as reliability 
low upkeep, ease of repair and mini- 
mum attention, as they can be taken 


for granted in the product of a 
reputable manufacturer. 

In comparing the performance of 
two different types of motors, it is 
urgent that the comparison be com- 
plete, as a partial comparison of one 
or two characteristics may be very 
misleading. For example, it is by no 
means safe to assume that one 
machine is superior to another be- 
cause it has a better efficiency alone, 
or a better power-factor alone, or a 
greater maximum torque (sometimes 
called pull-out). The reason for this 
caution is that usually any one parti- 
cular characteristic can be favored at 
the expense of others. For example, 
high efficiency may be obtained at 
the expense of low starting torque 
and high starting current, by putting 
insufficient resistance in the bars and 
rings of a squirrel-cage rotor. Also, 
a high starting and maximum torque 
may be obtained at the expense of 
low power-factor and low efficiency 
by decreasing the number of turns in 
the stator winding, which increases 
the magnetic field and hence increases 
the magnetizing current and the iron 
loss. Also the power-factor may be 
somewhat improved by cutting down 
the air-gap, or clearance between the 
stator and rotor; but this means that 
a much smaller bearing wear will 
wipe out this clearance entirely. 
Further instances could be given 
which emphasize the fact that when 
the performance of motors are com- 
pared all of the characteristics must 
be considered or an erroneous con- 
clusion may be drawn. 

A. M. Duprey in The Electrical 
Journal. 
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Ontario Municipal Electrical Association 


The Secretary’s Report 


To the Officers and Members of the 
Ontario Municipal Electric Associa- 
tion. 


GENTLEMEN :— 

Our last Annual Meeting was held 
at the King Edward Hotel, Toronto, 
on 19th and 20th January, 1927, and 
while the attendance at our Associa- 
tion meetings was not all that we 
might have expected, yet the general 
attendance at the Convention of the 
two Associations exceeded in point 
of numbers and in interest that of 
any previous meeting. 

The Summer Convention was held 
at the Clifton House, Niagara Falls,. 
and was also very largely attended, 
and we believe gave an opportunity 
not only for a very pleasant outing 
and much enjoyment for the dele- 
gates, but also an opportunity for the 
acquiring of information along the 
lines of Public Ownership, develop- 
ment, both as applied to the power 
houses at Niagara Falls and Queen- 
ston, but also in respect to the new 
Welland Canal. 

Through the kindness of Mayor 
H. P. Stephens, of Niagara Falls, a 
trip was arranged to look over the 
development of the new Welland 
Canal, and this was taken advantage 
of by a great many of the delegates 
present, to, I believe, the advantage 
of all, to have an opportunity of 
inspecting this great work. 

The speeches at both the Annual 
Convention as well as the Summer 
Convention, were of a high order, and 
the amusements offered were excep- 
tionally attractive, entertaining and 
amusing. 


During the past year there have 
been many things that have engaged 
the attention of your Executive, some 
of which I may be permitted to 
mention as briefly as possible. 

Immediately following the Annual 
Meeting, the question of the Export 
Tax on Power was again brought to 
the attention of the Executive, and 
while, as you will remember, we have 
been perfectly in accord with the 
export tax on any new kind of power 
to be exported, it has been our policy 
to carry out any contracts entered 
into previous to this, and we have 
contended that the municipalities 
should not be penalized for the carry- 
ing out of a contract of the Ontario 
Power Commission for which the 
municipalities receive no direct bene- 
fit. 

Representatives of your Associa- 
tion had several conferences with 
members of the Government in re- 
spect to this and they expressed 
themselves as quite in accord with 
their points, and while no permanent 
arrangement has been entered into 
as yet, we have the satisfaction of 
knowing that we have not been called 
upon to pay this tax, which would 
cost some $125,000 per annum. 

At the time of our last Annual 
Meeting it was understood that cer- 
tain interests were endeavouring to 
renew an old charter in connection 
with the Georgian Bay Canal, which 
seemed to have for its main object 
the exploitation of power in connec- 
tion with the proposed development, 
and when this matter came up before 
the Federal Government, representa- 
tives of your Association felt it 
imperative that direct action be taken 
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to save this power for the people of 
Ontario. Several journeys were made 
to Ottawa, representatives were sent 
to the Government of Canada, the 
municipalities were asked to urge 
upon the Government of Canada the 
necessity of disallowing the request 
of the promoters of this project, and 
it must be gratifying to the members 
of our Association to know that we 
had almost unanimous response from 
all parts of the Province of Ontario, 
and that because of this refusing the 
renewal of this charter, this water 
power is now available for the people 
of the two Provinces. 

From time to time various matters 
have been brought up by the muni- 
cipalities in all parts of Ontario where 
difficulties or misunderstandings have 
arisen and your Executive have done 
everything in their power to assist 
in the further progress and the 
development of the distribution of 
Hydro Electric energy throughout 
Ontario. 

It might be at this point interesting 
to note the growth of the Hydro 
movement, which started originally 
with seven municipalities, and which 
in 1910 had a distribution of some 
700 horse-power, which has grown 
during the passing years to such an 
extent that 526 municipalities are 
now partners in the Hydro Project, 
in addition to which some 55 muni- 
cipalities are being served in the 
Central Ontario district, which is 
owned by the Government, giving a 
total of 581, distributing over one 
million horse power, the largest 
organization of this kind in the world. 

During the past year contracts 
have been entered into with the 
Hydro Electric Power Commission 


for the purchase of additional sup- 
plies of power being developed in the 
Province of Quebec, which will be 
delivered to the Hydro Electric 
Power Commission at very advan- 
tageous rates, which will have the 
effect of releasing large quantities of 
power distributing from Niagara for . 
use in Western Ontario. 

The report of the Pension and Re- 
tirement Committee will be presented 
to the Annual Meeting, and while the 
details will not be outlined in the 
report, these will be dealt with 
separately by a member of the Com- 
mittee, and will appear in the min- 
utes. This work, which has been 
going on for the past two years, has 
entailed a large number of meetings 
and a great deal of exhaustive study 
and comparison with various systems 
in operation elsewhere, and the me- 
thods of different companies, and 
while it has taken a considerable 
time I believe the favourable rates 
and benefits secured have more than 
justified the delay. 

For some time past the City of 
Sault Ste. Marie and the adjoining 
district have been served with electric 
power by a private company, and 
realizing the enormous advantages 
enjoyed by the municipalities in- 
terested in the Hydro System, re- 
quests were made by the Mayor 
and Council of the Soo for infor- 
mation in respect to development 
there that might serve their muni- 
cipality along the same lines as 
the municipalities in Lower Ontario. 

Reports were prepared and pre- 
sented by the Hydro Electric Power 
Commission and your Association 
was asked to send representatives to 
the Soo to explain the advantages 
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enjoyed by the municipalities already 
partners in the Hydro project. The 
Hydro By-law was defeated at the 
vote taken on New Year’s Day, and 
there has been considerable publicity 
given to this in the press of the dif- 
ferent cities, and it may be well that 
you be given a synopsis of the: cam- 
paign, results, and the interests 
affected. 

As you know Hydro distribution is 
just the one story-power at cost, and 
this was fully explained by members 
of our Association and representatives 
of the Hydro Electric Power Com- 
. mission, and on the other hand we 
had the private interests, with head- 
quarters in Chicago, backed up by the 
powerful influences which have been 
fighting Hydro from the very begin- 
ning, and which is allied with those 
responsible for the water steal from 
the Great Lakes. On the Saturday 
night previous to the campaign, a 
special edition of one of the Soo 
newspapers was gotten out, and we 
are told, distributed on Sunday 
afternoon, notifying the people that 
in the event of the Hydro By-law 
being defeated one company would 
construct a plant worth some twelve 
million dollars, which would employ 
a very great number of people, and 
another company intended to add an 
extension to their plant of one million 
dollars. This news, coming at the 
last moment when there was not op- 
portunity of refuting their arguments, 
had the effect to the defeat of the 
Hydro By-law. To illustrate the 
vindictive attitude of some of our 
opponents, it is only necessary to 
remind you of the leaflet sent out to 
all Commissions in Ontario, post- 
marked January 13th, at Sault Ste. 


Marie, in which, with a cunning 
worthy of a better cause, has warped 
and distorted the facts in an endeavor 
to secure sympathy for the poor 
private interests which, owing to the 
Hydro presentation of facts were 
compelled first to amend the Great 
Lakes agreement, second, to put up 
$25,000 as a guarantee to the Soo 
that the agreement would be carried 
out, and lastly, to promise the imme- 
diate construction of some thirteen 
million dollars’ worth of additional 


factories, all of which can be credited 


to Hydro influence. 

You will have seen from the press 
that certain individuals have seen fit 
to attack certain members of the 
Commission, which is simply a repe- 
tition of the attacks and persecutions 
employed against our former chief, 
the late Sir Adam Beck, and while we 
may resent these, yet the Hydro has 
been such a successful undertaking 
that we can afford to disregard these 
attacks and only consider them as 
representative of the men using such 
unworthy methods, but when the 
statement is made, as has been made, 
that the estimates of the engineers of 
the Hydro Electric Power Commis- 
sion are inaccurate and misleading, 
then we do feel that it is time for the 
Hydro Electric Commission of On- 
tario to enter an official denial and 
give their united support to the 
engineering staff, which has been of 
such enormous advantage in the 
building up and carrying out of this 
great enterprise. 

For several years past the proposed 
development of the St. Lawrence has 
been of considerable importance to 
the people of Ontario. Resolutions 
have been passed by our Association 
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petitions forwarded from munici- 
palities, and memorials presented by 
delegations, urging the Government 
to approve of the plans prepared by 
the Hydro Electric Power Commis- 
sion and filed with the Government 
for the development of these waters 
for the benefit of the people of this 
Province. 

This matter has been dealt with 
from various angles, and we find now 
there is a direct likelihood of the 
Lower St. Lawrence being developed 
by private interests in the Province of 
Quebec, while on the other hand 
certain interests in the United States 
have made, which no doubt seems to 
them, generous proposals for the 
development of that part of the St. 
Lawrence lying between the United 
States and the Province of Ontario. 

The time is surely here when, by 
united effort on the part of the 
Provincial Government, the Hydro 
Electric Power Commission of On- 
tario, and the Province of Ontario, it 
should be shown to all those interested 
in the St. Lawrence, that the people 
of Ontario claim all power rights in 
these boundary waters and intend to 
develop them for the benefit of all 
the people in the Hydro Electric 
System, which has been of such great 
advantage to the Province of Ontario. 
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Minutes of Annual Meeting 


The meeting was called to order 
at 2.40 p.m., President C. A. Maguire 
in the chair: 

The minutes of the last Annual 
Meeting were distributed to all mem- 
bers present, and it was moved by 
Mr. Fred Harp, Brantford, seconded 


by Mr. J. W. Oakes, Guelph, that 
the minutes be taken as read. Car- 
ried. 

The Secretary then presented his 
report and it was moved by 
Mr. Gover, Orillia, seconded by 
Mr. George Wright, Toronto, that the 
Secretary’s report be adopted. Car- 
ried. 


The Treasurer’s report was pre- 
sented, giving an itemized statement 
of receipts and expenditures and 
showing a balance of $269.32 in the 
bank, and this was adopted, on 
motion of Mr. Fred Harp, Brantford, 
seconded by Mr. J. W. Oakes, 
Guelph. ; 

President C. A. Maguire then ad- 
dressed the meeting, reports of which 
appeared in the daily papers and of 
which the following is a brief synopsis. 

In his presidential address, Mr. 
Maguire briefly traced the progress of 
the Hydro movement. He spoke of 
the seven municipalities taking less 
than 700 horse-power in 1910, to 581 
municipalities in the Hydro co-part- 
nership to-day, consuming over 1,000- 
000 h.p. 

Referring to the Sault campaign, 
Mr. Maguire read extracts from the 
Sault newspaper, and explained how 
misleading reports had been sent out. 
The interests Hydro had to fight at 
the Sault were, no doubt, the same 
interests, though, perhaps, not the 
same individuals, who were con- 
cerned about taking water at Chicago 
from the Great Lakes. 

He indicated the animosity that 
was shown toward Hydro by the 
Sault Star, by showing a re-print of 
the edition carrying attacks upon 
Hydro by the private company. This 
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issue came out January 13, two 
weeks after the campaign was over. 
The one satisfactory outcome of the 
fight, said Mr. Maguire, was that the 
Sault had a promise from the com- 
pany that it would spend twelve to 
fifteen million dollars in extending 
its works. He hoped this was more 
than a mere election promise. On 
the other hand, he re-affirmed the 
stand of the Hydro Electric Power 
Commission that the Great Lakes 
Power Co., had no water power rights 
on the Montreal River. 

Mr. Maguire then spoke of rural 


extensions, and said that 1,000 miles: 


of rural transmission lines were being 
built each year, and the Hydro 
Electric Power Commission was now 
serving 78 per cent. of the population 
of the Province. 

The following Committees pre- 
sented their reports :-— 


Resolutions— 
Fred Newman, Picton. 
Mayor H. P. Stephens, 
Falls. 


Nominating Committee— 
Col. Green, St. Thomas. 
Carl Kranz, Kitchener. 
Fred Newman, Picton. 
H. P. Stephens, Niagara Falls. 
J. F. Craig, Barrie. 
J. H. Shepherd, Windsor. 


Report of the Nominating Com- 
mittee was presented recommending 
the following officers and directors 
for 1928 :— 

Officers— 
President—C. A. Maguire, Toronto 
Vice-President—Willoughby Ellis, 
Hamilton. 
Vice-President—W. K. Sanderson 
St. Thomas. 


Niagara 


Vice-President—Fred Newman, 
Picton. 

Vice-President—August Lang, Kit- 
chener. 

Dtrectors— 

T. W. McFarland, London. 

Jas. H. Shepherd, Windsor. 

H. P. Stephens, Niagara Falls. 

J. F. Craig, Barrie. 

Fred Harp, Brantford. 

W. B. Reynolds, Brockville. 

J. G. Archibald, Woodstock. 


Following that the President 
fied the members on behalf of 
himself and the officers elected, for 
their continued faith in the Directors 
of the Association’s affairs. Mr. 
August Lang, Kitchener, congratu- 
lated the’ President on his election, 
and urged the co-operation of all 
Commissioners in the works of the 
Association, as he felt the President 
was entitled to undivided support and 
loyal co-operation of every Commis- 
sioner in the Public Utilities Com- 
missions in the Province. 

Mayor Smith, of Chatham, ex- 
pressed his pleasure at the way the 
business of the Annual Meeting and 
work of the Association had been 
attended to, and said he would be 
glad to give his fullest support to the 
work of the organization. 


Commissioner H. O. Hawkes, of 
Galt introduced the matter of Muni- 
cipal Insurance to be handled by the 
Hydro Commission, and Mr. George 
Wright, Toronto, and Mr. W. Ellis, 


of Hamilton, explained that each 


municipality had a right to handle 
its own insurance in the way that 
seemed best to them, and at the time 
this was brought up two years ago, 
it had been considered inadvisable to 
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go into the matter further as the 
Hydro Electric Power Commission’s 
jurisdiction did not extend into this. 

Mayor H. P. Stephens, Niagara 
Falls, spoke of the wonderful progress 
of Hydro and of the wonderful affect 
it had had in the municipalities of 
Ontario, also dealing briefly with the 
work of the organization, urging 
united effort on the part of all Com- 
missioners and introduced the follow- 
ing resolution :— 

Moved by Mayor H. P. Stephens, 
Niagara Falls, seconded by Fred 
Newman, Picton :— 

That in view of the recent attacks 
made by interested parties, reflecting 
on members of our Association and 
members of the staff of the Hydro 
Electric Power Commission; in con- 
nection with the recent campaign, in 
Sault Ste. Marie, we desire to place 
ourselves on record as having the 
utmost confidence in those represen- 
tatives who, at the request of the 
Mayor and Council of Sault Ste. 
Marie, took part in this campaign, 
and we feel that any reflection on 
their sincerity, good faith or public 
service records is entirely unwar- 
ranted and without justification in 
fact. 

Mr. P. W. Ellis, Chairman Toronto 
Transportation Commission and 
Toronto Hydro Commission, con- 
gratulated the Association on the 
excellent work that it had done during 
the past years, and he said it was of 
extreme importance to the munici- 
palities to have such a valuable 


organization continually on the alert. 


at all times for the advancement of 
Hydro development and betterment 
of Municipal conditions. Mr. Ellis 
gave a brief résumé of conditions in the 


city of Toronto, following the intro- 
duction of Hydro, showing a great 
reduction in price of electricity during 
that time, and the wonderful increase 
in consumption, due to the reduced 
prices, which had made it possible for 
householders to take advantage of 
the many labour-saving devices intro- 
duced in recent years. 

Commissioner J. W. Oakes, of 
Guelph, congratulated the organiza- 
tion on its efforts and expressed 
particular pleasure at the address 
given by President Maguire, which 
he said was one of the clearest, most 
straightforward and informative ad- 
dresses he had every listened to at 
any public meeting. Mr. Oakes also 
excited the envy of some of the other 
members at the progress Guelph was 
making when he stated that just 
before Christmas the Guelph Com- 
mission had returned cheques to over 
4,000 customers, amounting in all to 
some $35,000.00 despite. the fact 
that Guelph rates are as low as any 
in Ontario. 

Mr. Newman, of Picton, also. 
explained that Picton was in the same 
position, having also returned cheques 
for a considerable amount to their 
customers ‘at this time. 

Mr. Jas. H. Shepherd, Windsor, 
who was the Mayor when the Hydro 
contract was signed in Windsor, said 
it gave him great pleasure to‘ look 
back on the remarkable success that 
had attended Hydro development in 
Windsor, where their power load had 
grown from 2,000 h.p. to 21,000 h.p., 
and where the rates are less than one- 
quarter to-day than they were at the 
beginning. 

Mr. Calder, of Hanover, also ex- 
pressed the satisfaction of his muni- 
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cipality with Hydro conditions in 
their district, and the excellent assist- 
ance rendered to them at all times by 
the staff of the Hydro Commission. 


Miss Mary Grant, of London 
Township, also spoke briefly of the 
success which had attended distri- 
bution of Hydro power in the town- 
ships around the city of London. 


Mayor Armstrong, of Hanover, 
concurred with the statement of 
Commissioner Calder, and said their 
experience with the Hydro and the 
distribution of electric power had 
been a most satisfactory one. 


Commissioner Anderson, Chairman 
of the Niagara Falls Commission, was 
delighted with the annual meeting, 
which he considered of great benefit, 
where all Commissioners could come 
together on a common ground with 
an opportunity of expressing their 
local and personal views, and while 
they had always received fair and 
equitable treatment, it was valuable 
to all Commissioners to have an 
opportunity of getting together on 
occasions such as this to exchange 
experiences. 


Commissioner C. Kranz, of Kit- 
chener, was pleased to be at this 
meeting, and as Commissioner for 
many years standing, he felt that 
troubles would arise from time to 
time which meetings of this kind 
gave an opportunity to discuss and 
straighten out, and the experience at 
Kitchener with the Hydro System 
had been one of entire satisfaction, 
giving the municipality opportunities 
that would not have been possible in 
any other system. 


Commissioner T. W. McFarland, 
of London, who had been unable to 
attend meetings the last couple of 


years owing to press of business, was 
given a wonderful reception by the 
delegates and expressed his pleasure 
at being able to attend again, and 
outlined some of the work being done 
by the city of London, which has 
always been one of the most success- 
ful Hydro centres in Ontario. 

The following resolution was intro- 
duced :— 

Moved by Fred Newman, Picton, 
seconded by H. P. Stephens, Niagara 
Falls :— 

THAT we view with satisfaction 
the sympathetic consideration shown 
by the Federal Government to the 
deputation from the Ontario Asso- 
ciated Boards of Trade which recently 
presented resolutions asking for the 
early development of the St. Law- 
rence waterway. 

WHEREAS the undeveloped water 
powers in the St. Lawrence River in 
Ontario Constitute the most desirable 
large source of supply for electric 
energy at low cost yet undeveloped. 

THEREFORE be it resolved that 
the Ontario Municipal Electric As- 
sociation, representing over 500 muni- 
cipalities in this Province, respectfully 
urges the Dominion Government to 
proceed without unnecessary delay to 
make appropriate arrangements for 
the early development of electric 
power from the St. Lawrence River 
in Ontario, and we renew and reaffirm 
our previous resolutions, petitions 
and memorials that such development 
be under the administration and con- 
trol of the Government of Ontario in 
behalf of the municipalities of this 
Province. 

The Secretary read a report of the 
Pension and Retirement Committee 
to be presented at the general meeting 
on Thursday the 19th. 


140 


THE BULLETIN 


ANNETTE TUT TTT AR 


Association of Municipal Electrical Utilities 


Minutes of Executive 
Committee Meeting 


The Executive Committee of this 
Association held a meeting at the 
office of the Hydro-Electric Power 
Commission of Ontario on Wednesday 
April 4, 1928. The meeting was 
called to order at 2.15 p.m., by the 
Chairman, Mr. J. G. Archibald; 
other members present being Messrs., 
Ve WBS Golemanten |: eke iclindent 
Ra omithve he jesliennican sO. TH. 
SCOLt,) di sale Del pan a) 
Stewart, D. J. McAuley, H.G. Hall, 
V.S. McIntyre and S. R. A. Clement. 

It was moved by Mr. V. 8. McIn- 
tyre and seconded by Mr. O. H. Scott, 
THAT the minutes of the last Co- 
vention and of the previous Executive 
Committee meeting, as published in 
the Bulletin, be adopted. Carried. 

The only business arising out of 
the former meetings was a Resolution 
passed at the Convention asking the 
Executive Committee to recommend 
to the Hydro-Electric Power Com- 
mission of Ontario, through the 
Ontario Municipal Electrical Asso- 
ciation, the inclusion in the proposed 
new building of the Commission of an 
auditorium large enough for meetings 
of the Associations. 

It was moved by Mr.O.H. Scott, 
and seconded by Mr. J. R. McLinden, 
THAT in accordance with the request 
of the Convention of the Associations, 
the Executive Committee concurs in 
its resolution and that the same be 
passed on for action. Carried. 

Mr. V.S. McIntyre reported briefly 
on the work of the Pension Commit- 
tee, and advised that as a result of the 


Committee’s work definite action 
would be taken in the very near 
future. 

Mr. A. W. J. Stewart, Chairman of 
the Convention Committee presented 
a report of that Committee outlining 
plans for the Summer Convention, 
which is outlined in the following: 

It is suggested that the afternoon of 
Wednesday, June 13th, should be 
given over to golf, baseball and a 
ladies’ bridge party, and that the 
Convention dinner be the only enter- 
tainment provided for that evening. 

On Thursday afternoon it is pro- 
posed to have a trip over a section of 
the Welland Canal including that 
portion between Thorold and Pt. 
Weller. It is proposed to hold a 
dance on that evening. 

The Committee asked for an allow- 
ance of $150.00 for prizes in addition 
to a further allowance of $50.00 for 
ladies’ prizes and $100.00 for an 
orchestra and entertainment for the 
meals and dance. It also asked that 
return post cards be sent out with 
the Convention notices to be used in 
making hotel reservation. 

Mr. Stewart having moved the 
adoption of this report, it was 
seconded by Mr. D. J. McAuley and 
Carried. 

Mr. O. H. Scott, Chairman, Papers 
Committee, presented suggestions he 
had received for papers for the Con- 
vention. After discussing these it 
was moved by Mr. V. S. McIntyre 
and seconded by Mr. J. E. B. Phelps, 
THAT papers be presented on the 
following subjects : 

(1) Merchandising, Use of Appli- 
ances. 
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(2) Guelph System of meter read- 
ing. 

(3) Business psychology. 

(4) Gatineau line. 

(5) Modern street lighting practice. 

(6) Pole line construction. 

(7) Primary distribution by cable, 
and after authors of these papers 
have been consulted that the Secre- 
tary and the Chairman of the Papers 
Committee arrange for the days on 
which they will be presented. Car- 
ried. 

After discussing the question of 
speakers for the Convention dinner 
and luncheons, Mr. T. J. Hannigan 
agreed that these would be obtained 
by the Ontario Municipal Electrical 
Association. 

It was also suggested that the 
Secretary arrange for an assistant 
from one of the Niagara Falls’ offices 
to look after registration, sale of meal 


tickets and information bureau during 
the Convention. ; 

The question of membership was 
then discussed and the various dis- 
trict directors advised of the utilities 
in their districts that had not renewed 
membership for this year. 

There being no further business the 
meeting adjourned at 4 p.m. 


Sutherland-Buck 


We wish to entend our congratu- 
lations to Mr. F. B. Sutherland, 
Superintendent, Beamsville Rural 
Power District, on his marriage to 
Miss Addie M. Buck, daughter of 
Mr. and Mrs. J. Wellington Buck of 
Beamsville. The wedding was cele- 
brated on March 17, 1928, after 
which the happy couple took an 
extended trip to New York, Atlantic 
City and Pittsburg. 
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Central Ontario System 


The new temporary 3,000 kv-a. 
station in Oshawa is now ready for 
service. ‘This will at present serve 
the Feldspar Glass Co., and the 


Oshawa Street Railway sub-station. 
* * * * 


An additional 100 kv-a.  trans- 
former has been installed in the Col- 
borne Station to take care of the 
additional load in that town and the 
Colborne R.P.D. 

x * * * 

The construction of a new line of 
approximately five miles in Cobourg 
Rural District to serve the hamlet of 
Baltimore and farmers of the district 
is now approved. 

a * * * 

Work instructions have been issued 
for the construction of a line seven 
miles .long to serve Chemong Park 
and Bridgenoth in Peterborough Ru- 
ral District. ‘This district enjoys the 
lowest rural rates in the Province of 


Ontario. 
* * * * 


The Municipality of Lindsay which 
was one of the old Central Ontario 
System towns, has purchased its 
distribution system from the Com- 
mission and in future will operate as 
a cost municipality. Mr. Walter 
Reesor, previously employed by the 
Commission, is continuing as Mana- 
ger for the town. Lindsay is for- 
tunate in having such an able mana- 
ger as Mr. Reesor, to launch the 
town on its new venture. 


TEMS 


Niagara System 
A Wine Company in Beamsville 
Rural Power District has contracted 
for 50 h.p. to operate equipment for 


the chilling of wine. 
* * * * 


A Gravel Company near Paris is 
contemplating opening a new pro- 
perty where 350 h.p. would be 


required for its operation. 
ge oe * * 


Billing offices are being opened at 
Norwich, Aylmer, Dorchester and 
Delaware to take care of business in 
the rural power districts in those 
vicinities. 

* * * ie 

Woodstock Public Utilities Com- 
mission has placed an order for 3-250 
kv-a. 26400/13200-2300/575 volt 
transformers to be installed in their 
No. 2 sub-station. These will be in 


service about June Ist. 
* * ae * 


A Rubber Company has taken over 
and is remodelling afactory building 
in Woodstock for its use. This plant 
will take approximately 400 h.p., 
which will be stepped-down from 
13,200 volts to 550 volts at the 
premises. 

* * * * 

On account of the steady increase 
in load in the town of Amherstburg 
and Amherstburg Rural Power Dis- 
trict, the Commission has replaced 
the 3-100 kv-a. indoor transformers 
with 3-250 kv-a. outdoor. This 
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makes the total capacity of this 
station 1050 kv-a. 
* * * * 

The electrically-driven low-head 
pumps of the ‘Tilbury Drainage 
Scheme were put in service this 
month. The Commission in charge 
of the drainage scheme consider the 
operation to be highly satisfactory. 
So far only one of the 60 h.p. units 
has been operated; this being all that 
has been required up to the present. 

* * * * 

The Commission has replaced the 
75 kv-a., 3-phase, outdoor ‘trans- 
former at Harrow by a 150 kv-a. 
This has been necessary on account of 


the increased load in Harrow Rural 
Power District. This district com- 
menced operation about two years 
ago and it is expected that this 
Season will show even greater ex- 
pansion in load. 

* * * * 

The police village of Bridgeport has 
been supplied for a number of years as 
part of the Kitchener system. On 
January 28, 1928, by an almost un- 
animous vote the electors authorized 
the purchase of the system and the 
signing of a contract for power with 
this Commission. ‘The village began 
operating its own system March l, 
1928. 


Chee §) 


List of Electrical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission of 
Ontario in March, 1928. | 


Appliances 


ALTORFER Bros. COMPANY, Peoria, 
Til. 

Electric washing machine, ‘‘A.B.C. 
Spinner,’’ Model 60. 


* * * ** 


CANADA COMPUTING COMPANY, 
LIMITED, 52 Burriss Street, Hamilton, 
Ont. 

Electrically-operated meat slicing 
machine. 


* * * * 


CANADIAN WESTINGHOUSE ComM- 
PANY, LIMITED, Hamilton, Ont. 
“Sol-Lux Windo-Flood”’ lighting 
fixture. 
* * * * 


COLLINS NEVER-Far, PrRopDucTS 
LIMITED, Hamilton, Ont. 


Electrically-heated incubators Mo- 
del Nos. 300, 300M; brooders, Model 
Nossa ou, 160; 161: “SEconomy” 
heater, Model No. 50. 


* or * * 


THe GUELPH STOVE Co., LIMITED, 
Guelph, Ont. 

‘““Acme’”’ electric cooking ranges. 
Cabinet type, Style Nos. 421 and 320; 
Low oven, Style Nos. 42, A. 32. 

* * * * 

MANTON BroTHERS, 105 Elizabeth 
Street, Toronto. 

Sheet Heaters for attachment to 
printing press. 

THE ScHOLL MANUFACTURING 
Company, LIMITED, (Submittor), 112 
Adelaide St. E., Toronto. 

THE ScHoLtL MANUFACTURING 
Company, (Mfr.), 213 W. Schiller 
Street, Chicago, Ill. 
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“Dr. Scholl’s Zino-pads’’ electric 
display sign. 


* * * * 


WELLMADE ELECTRIC MFc. Co., 
Torrington, Conn. 

‘““Wellmade”’ Portable Electric Sol- 
dering Iron. 


* * * * 


V1LAS Or, BURNERS LIMITED, Cow- 
ansville, P.Q. 

Electrical equipment for oil-burn- 
ing furnaces. 


* * *K * 


*ACME ELECTRIC WELDING Co., 
5615-17 Pacific Blvd., Los Angeles, 
Calif. 

Electric Welding Machines. Types 
jane! bg Cres 9: 


* * * as 


*CHICAGO HARDWARE FOUNDRY 
Cone North: Cincacos lip 
“Sani-Dri’’ Machines. 


* * * * 


*SIGNAL ENGINEERING & MKG. Co., 
154 W. 14th St., New York, N.Y. 

Non-automatic fire alarm systems 
(As listed on Underwriters’ Labora- 
tories card dated January 17, 1928) | 


* * * * 


Fittings 


PORCELAIN Propucts, INc:., P.O. 
Box 197, Findlay, Ohio. 


Porcelain bushings and _ tubes. 
id af BT ely “FEDCOs crim 
Porcelain knobs and single two and 


and three-wire cleats. “PP”, “F”, 
VRC) Sees ae 
* * * k 


Switches 


*SIGNAL ENGINEERING & MFG. Co., 
154 W., 14th St., New York, N.Y. 

Automatic Switches—Magnetical- 
ly-operated type. (As listed on 
Underwriters’ Laboratories card dat- 
ed Sept. 9, 1927). 

Signal Appliances, Type AT-1. 


* * * * 


*STANDARD ELECTRIC Mfc. Co., 
925-41 Wrightwood Ave., Chicago, Il. 
Flush Switches. 
Push type, single pole, Cat. No. 
5001. 
Double pole, Cat. No. 5002, Three 
way, Cat. No. 5003. 
Toggle Type, single-pole, Cat. No. 
6001, Three-way, Cat. No. 6003. 


* * * * 


Portable Lighting Devices 


JoHN Kay Company, LIMITED, 15 
King St., E., Toronto. 
Portable electric lamps. 
* * * * 
*These cards are under the Under- 
writers’ Laboratories re-examination 
or label services. 


Re Municipal Populations 
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the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
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that should be made.—Editor, 


THE 


BULLETIN 


Published by 


HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue 
Toronto 


Subscription Price $2.00 
Per Year 


Galt Electric Utility 


SNHE story of Galt Electric 
Utility is very closely related 
to the life of the late Robert 
Elliott. After assisting with 
the installation, Mr. Elliott became 
the Superintendent and continued as 
such and in other capacities until his 
death, at which time he was Manager. 
A brief reference was made to Mr. 
Elliott in the February Bulletin, but 
here we wish more particularly to 
outline the growth of the System with 
which he had so much to do. 

Prior to August, 1886, the only 
illumination in the homes and streets 
of Galt was provided by coal oil. On 
that date the first electric street light 
was turned on, when quite a crowd of 
citizens gathered to witness the event. 

It was in 1886 that a small company 
was formed for the purpose of pro- 
ducing electricity. A contract was 
obtained to operate 30 arc street 
lights during a period of 10 years. 
Twenty of these lights were located 
on the hills and went out at midnight, 


while 10 located in the valley burned 
all night. For this service the com- 
pany received $1.00 per lamp per 
week. They purchased a generator of 
about 75 h.p. capacity from the 
Royal Electric Company of Montreal, 
and had it installed in what was 
known as Old Dumfries Mill, on the 
sile Gin the present, Armory. ‘The 
generator was driven by an overshot 
water wheel fed by an old raceway 
from the Main Street pond. . The 
water in the pond was controlled by 
gates in what was known as Rodd’s 
dam and to insure sufficient water in 
the pond for a night’s requirements it 
was necessary to open the gates in 
the pond in the morning, it taking 12 
tiebyenours to mill the pond. At 
times the water supply was not suffi- 
cient to carry the full street lighting 
load, and at such times the power 
supply was reduced accordingly. The 
overshot water wheel not proving 
satisfactory, a Kennedy turbine was 
installed. This worked all right 


THE BULLETIN 


IM 


146 
CONTENTS 
awomere |} 
Vol. XV No. 5 
May, 1928 
ps Hy 
Page 
Galt Electric Utility wy - 145 
Application of Hydro-Electric Power 
to Farm Work’ - - - - 150 
Totalizing and Remote Metering 
Methods - - - - - 158 
Some Interesting Factors in Fuse 
Design - - - - = 2 
Hydro News Items - - see Weird 


when there was water, but as the 
load increased it became necessary to 
install a boiler and steam engine to 
supplement the power provided by 
the turbine. 

The original installation was not a 
financial success and in 1888 the 
Company sold out its holdings to the 
Galt Gas Light Company. ‘The lat- 


ter Company undertook selling elec- 
tricity for house lighting and the 
first building to be so lit was a hotel 
built about that time. 

In 1890 the Galt Gas Light Com- 
pany purchased the old Blain Mill 
located at the dam which had dis- 
continued manufacturing flour. Gen- 
erating equipment was installed here 
which was driven by water wheels 
and steam engines, and remained the 
electrical generating station until 
1911, when Galt began receiving 
electricity through the Hydro-Flectric 
Power Commission of Ontario. 

The City purchased the distribu- 
tion system of the Galt Gas Light 
Company in 1910. At that time 
there were 450 consumers, there being 
only two power users. The rates to 
lighting users were then 12 cents per 
kilowatt-hour, with a 10 per cent. 
prompt payment discount and a 
monthly meter rental of 25 cents. 
The power users paid 8 cents per 


Old Dumfries Mull, which stood on the site of the present Armory, where 
electricity was first generated in\Galt 
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The Old Blain Mill, used as a generating station from 1890 to 1911 


kilowatt-hour, less 10 per cent., and 
a monthly meter rental and Com- 
mercial consumers 13c. per kw-hr. 

The City’s contract with the Hy- 
dro-Electric Power Commission was 
for 1200 h.p. Power was first de- 
livered under this contract in March, 
1911, and was used for street lighting. 
Domestic and commercial service 
was changed over to Hydro in June 
of that year. The first bill for power 
from the Hydro was for 93.9 hp. 
By October of that year the Galt 
load had grown to 335 h.p. 

To establish the transformer station 
to distribute the Hydro power at a 


more central location, the City pur- 
chased a building formerly used as a 
fire hall and school and had it 
remodelled. ‘The original installation 
in this building consisted of 3-150 
kv-a. transformers and necessary 
switching and feeder equipment. 
The records of the succeeding years 
show a steady growth in the number 
of consumers served and load taken 
and we find that during the year 1915, 
Galt had exceeded the amount of 
power to be taken as provided in the 
contract. It soon became apparent 
that the building used for a trans- 
former station was beingfastoutgrown 
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First distributing station of Galt Public Utilities Commission, which was used 
from 1911 to 1922 


and that larger quarters must be Ine July 19220. thes Galt Public. 
provided. Utilities opened its new building in 


Office and main distributing station building of Galt Public Utilities 
Commission 


TAE BOLGLETIN 


149 


ETSI OUUUOUTUOGATTOUTOETETAT SEAT TTAU 


which provision was made for growth 
of load for some time to come. At 
this time we find the City served not 
only by its central transformer station 
but by two other sub-stations. The 
average load is shown to have in- 
creased to over 3600 h.p., or more 
than three times the original contract. 

And so the story goes on until in 
the year just closed, 1927, we find the 
average load of the City of Galt to 
have exceeded 5500 h.p. In addition 
to power used for municipal purposes 
about 4,000 lighting and power users 
are receiving service. The total value 
of the electric utility is approximately 
$754,300, and the yearly revenue has 


grown to $249,500. The value of the | 


debentures of the Galt Public Utilities 
Commission outstanding is $333,900, 
while the accumulated _ reserves 


amount to $229,400. The only source 
of revenue of the Galt Public Utilities 
Commission for the electric utility 
has been from the sale of electricity 
and supplying street lighting service, 
yet while maintaining a very satis- 
factory financial condition service 
has been supplied to lighting users at 
less than 2 cents per kilowatt-hour 
for a number of years while the char- 
ges for power service have been 
equally low. 

The responsibility of the Galt | 
Electric Utility is invested in the Galt 
Public Utilities Commission, which 
for the present year is composed of 


Messrs. H. O. Hawke, Chairman, 
Geo. Hancock, W. A. Dixon, and 
R. W. Wilkinson, Commissioners, 


Dr. W. S. McKay, Mayor, and A. B. 
Scott, Secretary-Treasurer. 


Public Office and Show Room, Galt Public Utilities Commission 
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Application of Hydro-Electric Power to 
Farm Work 


Article No. 13 


Farm Dairy and Dairy Industries 


) HE dairy farm without power 
is seriously handicapped un- 
less sufficient help is available 
for milking and handling of 
the product of the place. The regu- 
larity of milking interferes with the 


other work of the farm at times during 
the year, especially during seeding 
and harvesting seasons. ‘This appli- 
cation of power on the farm is usually 
a welcome service as it permits the 
farmer and his help, with the exception 


A cream separator with 14 horse-power motor belted direct to farm size 
cream separator, a form of drive that 1s very convenient. The slippage in starting 


is provided for by a tightener with spring control. 


A 30 gallon water heater 


ts shown behind the door and the milking machine units in the passageway 


ready to take to the barn. 
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The arrangement of drive for the 


cream separator. The ¥% horse-power 
motor on the shelf belted to counter- 
shaft with slp belt arrangement with 
tightener 1s a form of drive commonly 
used, very effective and reliable. 


of Yperliaps sbute one, to continue 
their field work of ‘‘ Making hay while 
the sun shines.”’ 

The possible applications on the 
dairy farm include power drive for 
the milking machine, the cream se- 
parator, the water service and agi- 
tating the milk while cooling; the 
heating of water for cleansing con- 
tainers and utensils; the washing and 
bottling machines and the refriger- 
ator. 


A few farms in the Province have 
undertaken the production of certified 
milk for children and sick persons, 
in districts adjacent to large centres. 
On these electric power is almost 
imperative as some of the process 


The cream separator with V4 horse- 
power motor on shelf, the slip-pulley 
jack mounted on the ceiling provides 


The motor comes 


The. 


for slip in starting. 
to full speed 1n a few seconds. 
cream separator takes a minute. 
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See Next Page 
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Illustration at top of preceding page. 


The 1 horse-power motor on a shelf not shown provides the drive for the 
equipment in this combination of pumphouse workshop and dairy. The pulley 
used for driving the cream separator ts also used for driving a grindstone outside 
during harvest season for sharpening implement knives and other harvesting tools. 


Illustration at bottom of preceding page. 


A YW horse-power motor mounted on a cabinet in the summer kitchen on 
a Waterloo County farm with a line shafting on the ceiling provides a means 
for driving a cream separator and a belted type washing machine, as well as a 


churn not shown in the picture. 


should be automatic or semi-auto- 
matic. 

A variety of drives for cream se- 
parators is shown in the accompany- 
ing cuts including those from line 
shafting, from the motor belted direct, 
and from the mdotor belted to a 
separator jack shaft, either on the 
separator on a separate mounting. 
On a large number of dairy farms the 
dairy is included with the pump in 
pump-house in a separate structure 


and on some a work shop is also in 
this building. A line shafting driven 
by a motor serves all the equipment 
in the building making a convenient 
arrangement and permitting additions 
or enlargements of uses without 
serious changes. 

Milking machines are found in use 
on many Hydro served farms and 
with care and cleanliness they appear 
to be successfully used, although in 
some districts, its use is restricted or 


Milking by Hydro electric power on a farm in the Norwrch district, the 


progressive vacuum type of machine being in use. 


The drive ts through line 


shafting from the 5 horsepower motor centrally located to serve other power- 
using machinery in the barn, a chopper, a root pulper and a cutting box. 
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Illustration at top of preceding page. 

The milk cooling, aerating and bottling equipment and entrance to the 
refrigeration room on a farm in Waterloo County. Specially treated milk is 
produced for children and the sick 1n the Town of Waterloo and City of Kitchener. 


Illustration at bottom of preceding page. 

The bottle washing machine with tts individual motor, bottles 1n cases and 
hot water tanks on the same farm. Cleanliness of the containers 1s only one of 
many essentials in public supply of this kind. 


prohibited by the control authorities, made would indicate better results 
apparently on account of failure to by machine than by hand milking. 
give the necessary attention tocleans- Three kinds of machines are found in 
ing. Reports of results where care use that is, the progressive vacuum 
is given and bacteria count regularly type, the vacuum pressure type and 


The pasteurization tank on the same farm, the stirring equipment of whi- 
ts driven by the 14 horsepower motor shown on the end of the tank. 
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Hydro electric power in rural districts provides a most conventent drive 
for cheese and butter factories. The cuts show the interior of a factory 1n the 
Norwich Rural Power District. The receiving room with the motor mounted 
on a concrete foundation are shown in the one, the cheese vats with stirring 
mechanism, the churn, working table and a separator beyond the churn in the 
other. This factory operates part time on butter production and part of the 
tume on cheese. 


the straight vacuum type. Power In dairy industries the use of power 
requirements vary from 14 to 2 horse- _ is essential as only limited help is avail- 
power. able in most of these plants. ‘The use 
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of Hydro-Electric power of course 
does not eliminate the necessity for 
steam as hot water or steam must be 
used for sterilization and cleansing. 
The usual uses included pumping of 
water, whey or buttermilk, the stir- 
ring of milk in cheese vats, the 
operating of separators for whey or 
milk, the drive for the churn and 
refrigeration in some, which should 
be used in practically all. Fans for 
the cooling rooms would improve the 
conditions of storage and decrease 


To SERVE 


Cream Separator alone 
(Farm size) 


Cream Separator and pump 
(Farm size) 


Cream Separator pump and 
farm workshop 


Milking Machines 


Cheese and butter factories 
(refrigeration separate) 


Refrigeration—1 ton plant 
6 —2 ee oe 


S1zE oF MoTor 


losses from mould in cheese and tend 
to improve the quality of butter. 


Owing to the variety of combina- 
tion there is quite a range between 
maximum and minimum power re- 
quirements. We have set out below, 
however, a tabulation of approximate 
power requirements and consumption. 
An application of the rate in the dis- 
trict, and hours of run would give the 
cost of operation of the different 
combinations referred to. 


POWER CONSUMP- 
TION PER HOUR 
OF RUN IN Kw. 


4 to 4 hp. 0.2 :to 0.4 
14 to 1 hp. 0.4 to 0.75 
Ito 2 ip. Vsvo to: lL. 6 
14 to 2 hp. Oe tok fo 
3 to 714 hp. 225 to 5.75 
5 h.p. 3.75 
716 bp 575 
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Totalizing and Remote Metering Methods 
By H. S. Baker, Meter Supervisor, H. E. P. C. of Ont, 


(Read before the New England Branch of the National Electric Light Association 
at Boston, February 7, 1928) 


@N the following it is intended to 
describe and illustrate some de- 
tails of the multi-element total- 
izing graphic meters as developed 
by the writer and also to outline some 
methods of remote metering and 
totalizing of power which have been 
used in various places. 

The moving weight principle used 
in these multi-element graphic meters 
has been in use since 1912, but has 
not been taken up seriously as a 
manufacturing proposition. 

The writer’s experience with the 
moving weight principle as compared 
to the spring principle is as follows ;— 

(1) Greater permanency of zero 
and of calibration. | 

(2) Greater sensitivity to small 
fluctuations of load. 

(3) Possibility of using more mag- 
nified scales. 

(4) Inherent straight line relation 
between load and deflection. 

fig. 1. shows method of supporting 
the moving coils on vertical push rods 
which stand on knife edges, and are 
steadied at the top by three point 
crow foot plates. This method of 
support ensures permanent mechani- 
cal relation between moving and 
stationary coils. ‘The male members 
of the knife Vedses hinges: are, all 
attached to the balance lever. This 
ensures constancy in effective lengths 
of lever arms regardless of the exact 
relative position of knife edges in 
seatings. In making satisfactory 


knife edges and seatings, and also 
crow foot points and seatings there 
are a few points that are necessary to 
observe for successful use of this form 
of hinge. The steel knife edges and 
seatings are of tool steel hardened. 
The knife edges are made dead sharp 
and then very slightly blunted to 
avoid chipping. The seatings must 
be absolutely free from scratches 
and must not have a sharper curva- 
ture at the bottom of the “V”’ than 
the edges" or -points, Have ws -oap 
should be applied to the steel surface 
during quenching to avoid excessive 
scaling, and the surfaces should be 
burnished after quenching. 
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Fig. 2. shows a form of knife edge 
and seating which are easily made 
and easily polished after hardening. 
The points of application of side 
thrust (if any) are the end points of 
the knife edge itself and are on the 
centre line of relative motion of the 
edge and seating. A 12 element 
meter equipped with these knife 
edges and crow feet was found to 
register on its chart the application 
and removal of one half inch of No. 26 
copper wire to a point 5 inches from 
the centre fulcrum. This torque was 
one 390th (1-390) of one inch-ounce, 
or less than one 4000th (1-4000) of 
full load torque. 

Fig. 8. shows roughly the arrange- 
ment of the moving weight upon a 
weight track which is attached to the 
main balance lever. The weight 
runs on grooved wheels, not shown in 
Fig. 3. The drag link which com- 
municates the motion of the pen to 


_ drag link. 


the moving weight is as shown except 
that its line of force should be slightly 
above the level of the knife edges. 
This is to avoid any component of 
the drag link thrust, tending to hold 
a contact shut, and so causing over- 
shooting of the pen in approaching 
its true point on the chart. 

Coarse adjustments to calibration 
are made by varying Wj, the moving 
weight, while fine adjustments are 
made by shifting Wp» along on the 
W,. takes the form of two 
knurled nuts jammed together. The 
zero adjustment weight is not shown 
but is attached to the balance lever 
and can be shifted to right or left. 
The unstabilizing weight (not shown) 
is attached to the balance lever and 
can be shifted vertically. The moving 
system may be in unstable balance be- 
fore the phosphor bronze leading in 
wires are connected to the moving coils 
and yet be too stable after connecting 
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them in. ‘This can be set right again 
by raising the unstabilizing weight. 
It is important that the leading in 
wires be resilient so that they do not 
take a permanent set if slightly dis- 
turbed. A change of set however, 
would only mean a resetting of the 
zero weight. Referring to Fig 3. it 
will be seen that, if the electrical force 
is greater than that represented by 
the position of W,, or the pen, then 
the lower contact will close. ‘This 
starts up the pen operating motor 
and pen worm in a direction which 
will move the pen and W,, and correct 
the balance and allow the contact to 
open and stop the motor. 

Fig. 4. shows the wiring diagram 
of the pen driving motor and meter 
contacts. The motor is of the squirrel 
cage induction type running on ball 
bearings, and belted to the sheave on 
the pen worm by a helical steel wire 
spring belt. 
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PEN ORIVE DETAILS 


* 9 AND 4 TEASERS GIVE UP-SCALE Pale 
* 1 AND #2 TEASERS GIVE DOWN- SCALE DANY, 


METER CONTACTS 


PEN OPERATING MOTOR 


PEN OPERATING MOTOR 


SQUIRREL CAGE INDUCTION TYPE WITH BALL BEARINGS 
ORIVES PEN WORM WIA HELICAL SPRING BELT 


“1 TEASER 


"4 TEASER 


The source of power for this motor 
is a three phase 110. volt supply. One 
winding of the motor is continually 
alive while two other windings are 
intermittently livened up through the 
meter contacts as shown, to give 
forward or backward rotation. The 
combination of condensers and choke 
coil shown has been used for years on 
a meter that (on account of switch 
board hum) would not give sensitive 
charts on previously used methods. 
The choke coil is made as low in’ 


.impedance as possible without freez- 


ing the contacts together upon closure 
to the condensers. Upon rattling of 
the contact the condensers discharge 
into the motor for a very short time 
after the contacts have been parted 
due to rattling. Many combinations 
of condensers and resistances have 
been applied to this particular con- 
tact problem but have been aban- 
doned in favor of resistances alone. 
The use of the choke coil, however, 
seems to make it practical to make the 
condenser of more benefit than harm. 


This motor takes about 30 watts and 


delivers about one 10,000th horse 
power hence its efficiency is only 
slightly on the plus side of zero. Its 
free speed is only about one-quarter 
of synchronous speed. ‘There may 
be room for improved design here 
although the motor delivers enough 
power for the purpose. 

Fig. 5 shows the method of de- 
pressing the zero by various amounts, 
to points beyond the lower edge of 
the chart paper. By doing this it is 
practical to use a very magnified 
chart and whenever the pen threatens 
to go off the chart at the upper side, 
then one more weight is dropped on to 
its hook and the pen goes immediately 
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Fig. 5 


down to a point near the lower edge 
of the chart and starts again on its 
upward course with lots of room to 
spare. The reverse happens during 
periods when the load is decreasing. 
Each change weight is equivalent to 
about three-quarters of the spread of 
the chart hence there is plenty of 
overlap) on the various ranges 
of the meter: 

Fig. 6. shows details of the main 
contacts of the meter. The two 
moving contacts are carried on small 
levers which carry counter-weights 
that determine the contact pressure. 
When the pen has very nearly reached 
its balance point there is very little 
force available for closing contacts. 
At this time (even if the pen is ap- 
proaching zero or approaching a dead 
steady load condition) there is always 
present aslight amount of swinging of 
the balance lever. Hence it will be 
seen that during a swing which causes 
closure of a contact, the contact 


Lei 
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pressure jumps instantly to normal 
value and holds this correct value till 
contact is broken. 

With a spring contact a gentle 
approach means very light contact 
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Fig. 8. Two multi-element, gravity, graphic watt-meters installed in Queenston 
Generating Station. 
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at first then the contact pressure may 
become greater than necessary which 
shortens the duration of contact and 
sometimes results in a tendency to- 
wards sluggishness of pen action. 
The contract pressures used with 
gravity lever contacts range from one 
200th of an ounce for single element 
meters up to one 20th ounce in multi- 
element totalizers” 541i the” meter 
shows a tendency to overshoot, then 
the contact pressure can be increased 
which shortens the duration of con- 
tact impulses when the pen is nearing 
its point of balance. Dash pots in 
connection with these contacts are 
generally not necessary for single 
element meters but are used on multi- 
element total meters. 

The contact assembly is easily 
removed for inspection by just sliding 
it off its supporting prong. 

Fig. 6. also shows the gravity 
paper guide, being a curved keeper 
holding the paper to the drum by its 
weight. Wrinkles in the paper can 
pass under without stopping the 
clock, which drives the paper drum. 

The gravity paper tension and re- 
roll is also shown and has given better 
average satisfaction in actual service 
‘than some other forms tried. 

Fig. 7. shows pull wire and grooved 
pulleys which drive the Selsyn motor 
that operates the indicating dial. A 
similar pulley drives the sliding con- 
tact potentiometer which feeds a 
remote graphic wattmeter six miles 
distant, over two No. 19 wires in 
telephone cable, 

Both the indicating dial and the 
remote wattmeter are single range 
instruments and Fig 7 shows the 
device which introduces a definite 
angular slip in this mechanical trans- 


Fig. 9. Multi-element, gravity, gra p hi 
W att-meter, case removed. 
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. 10. Close up of Baker, Type§Total kw. Meter. 
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Fig. 11. Total tndicating dial driven from different total kw. meters. 


and going up, the operator would add 
one range weight, bringing the pen 
back tovtue. I> percent. point. At 
the same time he would slip the 
friction pin one hole so that the 
grooved pulleys would not be carried 
back this 75 per cent., but travel on 
up scale as the load increased. 


Fig. &, shows photo of installation 
of two of these multi-element gravity 
graphics. 


Fig. 9, shows one in the shop with 
the case removed. 


fig. 10, shows a close up of the 
above. The micrometer adjustment 
for spacing of stationary coils can be 
seen. This is not necessary in the 
case of the wattmeter for equalization 
of elements, but is necessary in the 
case of the reactive component 
meter where the potential circuit 
resistances (3 in star) must be alike. 
This adjustment is however, used for 
convenience in the wattmeter too. 


Fig. 11, shows large indicating dial 
with two hands driven by two Selsyn 
motors from different total kilowatt 
meters. 
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Fig. 12. Selsyn drive to indicating dial. 


Fig. 12, shows pull wires and 
pulleys and Selsyn transmitter feeding 
receiver at indicating dial. | 

Fig. 13, shows one of these multi- 
element graphics with 24 polyphase 
elements that has been giving good 
service since 1914. There are 48 
moving coils carried on 8 vertical 
push rods. The only trouble with 
this meter has been due to an in- 
adequate style of pen driving motor 
which is a commutator type of clock 


winding motor. This has to be 
renewed every few years. 
This -meter” Has= been scheeked 


several times since 1914 and on only 
one occasion was the calibration 
changed. This change amounted to 
3/10 of one percent on only one of the 
four ranges. The other three have 
not , been’ altered and areprcti hea 
accurate calibration. 

Following is a tabulation of witness 
checks on a 12 element gravity 
graphic which shows remarkable per- 
manency of calibration. 


MONTHLY WITNESS CHECKS ON 12 ELEMENT 
GRAVITY TOTAL GRAPHIC WATT-METER. 


DATE TRUE Kw. 


57863 
65161 
72249 
78269 


Nov. 24, 1916. 


Dee 295 TO LG, Ditto 


57949 
65242 
72367 
78398 


Jan. 26, 1917. 


Kw. By GRAPHIC 


% HRROR MINUS 


57656 0.36 
65020 0.21 
72158 0.12 
78194 0.10 
57655 0.36 
64843 0.49 
71956 0.40 
17992 0.36 
57722 0.39 
65038 0.31 
72102 0.37 
78215 0.23 
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Feb. 23, 1917. 58018 
65328 
72412 | 
78447 


Mar.-30, 1917. Ditto 


57941 
65211 
72315 
78342 


Apr. 28, 1927. 


May 31, 1917. 57930 
65227 
72322 
78349 


June 29, 1917. Ditto 


Fig. 14. Shows a graphic frequency 
meter using the moving weight prin- 
ciple. The torque element is a flyball 
governor, driven by a synchronous 
motor. ‘This meter has no electrical 
contacts, but uses forward and back 
friction drive. | 

Fig. 15. Shows a radically different 
method of totalizing of various loads. 
This system comes under the head of 
remote or local totalizing. . It is the 
Lincoln Meter Company’s Thermal- 
Converter system used as transmitters 
delivering thermocouple voltages pro- 
portional to the watts fed through the 
current and potential circuits. 

The figure shows a number of 
couples connected positively in the 


Kw. By GRAPHIC 


O ERROR MINus 


57688 0.57 
65150 0.27 
72261 0.21 
78295 0.23 
57753 0.46 
65088 0.37 
72097 0.44 
78155 0.41 
oT707 0.28 
65043 0.26 
72134 0.23 
18272 0.09 
57599 0.57 
64862 0.56 
72099 0.31 
78135 0.27 
57578 0.61 
64888 0.52 
71922 0.56 
77905 0.57 


“couple circuit,’’ and also an equal 
number of negative couples. Two 
heaters are shown which we will call 
the plus and the minus heaters, acting 
respectively on the plus and minus 
couples. 

It can be shown that the difference 
of heating at any instant of time, is 
proportional to the watts represented 
by the instantaneous values of current 
and potential at that time, hence the 
average difference of heating is the 
average watts for all conditions of 
wave form and power factor. 

The diagram shows one heater 
receiving the sum of two instantane- 
ous currents, which measure respec- 
tively the instantaneous main current 
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and the instantaneous main potential. ference of these two currents. Some 
The other heater receives the dif- very simple algebra will show that the 


Fig. 13. Multi-element, graphic, kw. meter having 24 polyphase elements, in 
service since 1914. 
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Fig. 14. 60 cycle graphic frequency 
meter, Baker Synchronous type. 


difference of heating, which is mea- 
sured by the difference of the squares 
of these two composite currents, is 
equal to a constant times the product 
of the instantaneous main current and 
potential, as required. 

Of course, there are two of these 
single phase elements in one poly- 
phase transmitter, with the two 
thermocouple circuits in series feeding 
the d.c. ouput terminals. The com- 
plete thermocouple circuit has about 
28 ohms resistance and delivers 20 
millivolts for rated full load on the 
transmitter. These transmitters can 
be connected to read kilowatts, or 
reactive kilovolt-amperes, and can be 
connected to add to or subtract from 
the total load. 
pa, The two heaters in one single phase 


element are accurately balanced 
against each other to give zero 
millivolts on potential alone. This 


is done by shunting off a part of the 
current from the stronger heater. 


They are again bucked to zero milli- 
volts on current alone by varying a 
tap on a slide wire connecting the two 
right hand ends of the heaters as 
shown in the figure. 

Calibration is now effected by 
shunting a small part of the current 
from the tap shown on the potential 
transformer, to the tap on the above 
slide wire connecting the heaters. 
This shunt is of zero temperature, 
co-efficient, as are the heaters. The 
amount of copper resistance in series 
with the heaters is made small enough 
that its variation with temperature 
is not serious. 

The couples and heaters are en- 
closed in a thermal conducting shield 
which ensures that changes of room 
temperature will affect both heaters 
alike. Equalizing plates are also 
provided to nullify the effect of con- 
ducted heat along heater connections. 

Fig. 15 Also shows the connections 
from the transmitters to the receiving 
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total instrument, which is a Leeds and 
Northup recorder. These recorders 
draw zero current from the line when 
the pen has reached the balance con- 
dition, hence the true generated 
voltage is measured independent of 
varying line resistance. 


If it is required to register (at the 
totalizing point) the individual loads 
of the several power stations, then 
separate recorders can receive the 
thermal voltages from the several 
stations, and a local bridge circuit 
(not requiring potentiometer current 
regulation) can totalize the various 
sub totals into one grand total on 
another recorder. 


The transmitters have a logarith- 


mic time characteristic, taking about 
12 seconds to travel nine-tenths of the 
way to steady voltage value. This is 
sufficiently rapid to keep ahead of the 
receiving recorders. 


Following is a tabulation of instal- 
lations all of which have given satis- 
factory performance except one, in 
which open overhead telephone wires 
without bypass filters were used 
through a disturbing district as con- 
ductors connecting transmitters to 
totalizing receiver. The disturbance 
in this case showed up occasionally as 
false kicks superimposed on _ the 
normal chart. Lead covered cable or 
style B twisted pair is to be preferred 
in most cases to open separate tele- 
phone wires. 


ad 


TABLE OF LINCOLN THERMAL INSTALLATIONS 


fp op) 
rs = s 
a 

5 = 2 2 ESC URT A ben 5S 

= Son = = 2 : 2 st 2 o a © 

c= Si = = oS roe es 4 fe 

¢ of ss os 35 84 9 s a 

@ & 2 5 5 oS) Rare 3) - 

= A OU UO Zane) Pips) 9 (24 <x eS 

A Sep. 1926 25. 530 No.16in 16 1200 Checks to 1% Few poor 
supervisory of sum of 4 joints and 
cable. Watt meters. broken insula- 

tion. 

B Apr.1926 3.5 74 No. 16 Style 3 .... ‘Satisfactory None reported 
B twisted. to customer”’ 

Cc 2-07 2 102 Nos 10 4 “not satisfac- Disturbances 
open sepa- tory to cus- received on 
rate without tomer who ex- open wires 
filters. pects 4 %of show on re- 

full scale. ceiver 

D Aug. 1926. Short 4 .... Notreported None reported 
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E july, 1926 0.5 12 No.16Style 2 .... Satisfactory None reported 
B twisted. 

F Sept. 1927 2.5 53 No.12Style 3 .... Notreported None reported 
B twisted. 

Ce ctw roa) Hore. * 3. 2 .... Not reported None reported 

H New 1.5 68 No.16Style 3 .... Not reported None reported 
B twisted. but placed . 

duplicate order 

I New TOs0) 219573 Noslgin = 4.7 &) Notireportedi None reported 
Cables. 

J New Deere 2 NOs Orit poe, a0 Notreporteds Operation: re- 
cable. ported very 


satisfactory. 


To be continued in June number. 
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Type of Truck used for Service work in Rural Power Districts. 
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Some Interesting Factors In Fuse Design 
By G. R. Brown, Engineering Dept., Bridgeport Works, 


General Electric Company. 


Pe MHE earliest attempts to pro- 
vide an automatic  inter- 
rupting device for the pro- 
tection of circuits and con- 
nected apparatus resulted in the 
development of the fuse as we know 
it today. Its primal form consisted 
of a short length of copper wire of 
smaller cross-section than the con- 
ductor used in the circuit. When 
made of this material, however, it 
failed to give the desired protection 
because it permitted excessive heating 
in the remainder of the circuit before 
fusion occurred. ‘This led, naturally, 
to the use of materials of lower 
melting points than copper; lead and 
lead alloy elements of larger cross- 
section being substituted for the 
copper wire of small diameter. The 
evolution of the modern fuse has 
demanded consideration of many 
factors, and much experimentation 
has been necessary to produce a 
device so simple and so effective as 
the one now employed in the pro- 
tection of low-voltage circuits. 

As is well known, the principle 
involved in all fuses is that a short 
length of metal may be raised to its 
melting point if a sufficiently high 
current is made to pass through it. 
Under ordinary conditions, it may be 
said that for a given cross-section and 
length of this metal there will be a 
definite temperature rise for a certain 
current strength. In practice, how- 
ever, the temperature rise in a fuse 


does not bear the definite relationship 
to the current that might at first be 
expected, for the reason that it is 
very greatly affected by certain 
variable conditions. ‘The principal of 
these are: the ability of the fuse to 
throw off the heat, which, so far as 
the fuse link or wire itself is concerned, 
is largely governed by its superficial 
dimensions; the position of the fuse 
links; the conditions of the surround- 
ing atmosphere, as to whether it is in 
motion or quiet, which is a still more 
uncertain factor than either, of those 
before mentioned; and whether the 
fuse link itself is in contact with any 
body whose ability to absorb the heat 
developed is greater than that of air. 
It will be seen that a condition may 
exist wherein the rate of radiation or 
loss of heat by the fuse equals the 
rate at which the heat is developed. 
There will then exist a state of equili- 
brium and, should the temperature be 
just below that at which the metal 
softens, the fuse will be carrying its 
maximum current. 

If the current should now be 
increased slightly, the rate of develop- 
ment of the heat becomes more rapid 
than the rate of dissipation, with the 
result that the temperature increases 
gradually; and in time the melting 
point will be reached. ‘This increase 
in the current value will constitute an 
overload since it is in excess of the 
maximum current that the fuse will 
carry. With a further increase in 
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current the balance is further dis- 
turbed, the rate of radiation remain- 
ing practically the same while the 
rate of development of heat is more 
rapid than before, with the result 
that the time required to bring the 
mass to the melting point is consider- 
able less; or, in other words, the time 
factor for any given overload becomes 
rapidly less as the current increases, 
the time factor being the. time 
required to bring the fuse to its 
melting point from the moment of the 
increase of current above the normal 
current-carrying capacity of the fuse. 
The two most important of the vari- 
able factors which affect the rate of 
radiation of the fuse are probably the 
exposure to draft and contact with 
adjacent bodies. Ina draft the heat 
is more rapidly taken up by the pass- 
ing air than if it were quiet, while by 
contact with a body of such material 
as porcelain or metal, whose rate of 
absorption of heat is greater than 
that of air, an equilibrium may be 
established and maintained until the 
body becomes heated. Under such 
conditions it will be found that a fuse 
requires a much longer time to reach 
the melting point. 

Another feature of uncertainty, of 
much the same nature, is the effect 
of the fuse terminals in establishing 
this time factor. If the fuse metal is 
connected to very massive terminals 
with large thermal capacity, the 
time factor will be materially in- 
creased. If, however, the terminals 
are small and light so that they pos- 
sess but comparatively small heat- 
conducting ability, they can have 
little effect in changing it. To cor- 
rect these defects, then, it becomes 
necessary to fix all the otherwise 


variable factors in order to secure a 
device the melting point of which for 
any given overload is practically 
constant. 

It has been found, however, that 
in fuses above certain sizes, parti- 
cularly those adapted to carrying 
heavy currents, trouble is frequently 
incurred when the fuses are subjected 
to a severe overcharge of current. 
This is due to the fact that the volume 
of metal volatilized by the action of 
the current and requiring dissipation 
is so great that there is likely to be a 
severe explosion when the sudden 
expansion of the comparatively large 
volume of metallic vapor occurs. 
Several ways have been tried in seek- 
ing to overcome this difficulty, 
among them being the use of an alloy 
of high conductivity, by which means 
the cross-section of the link would be 
materially reduced; but it has been 
found that all alloys of high con- 
ductivity, such as alloys of tin, copper 
and the like, whatever the bulk of 
the metal, vaporize with what may be 
called explosive action. On the other 
hand, metals of less conductivity, 
such as lead, cadmium or bismuth 
form eutectic alloys which, within 
certain limits as to bulk, can be 
transformed from metal to vapor 
almost instantly, and without undue 
disturbance; but in fuses of large 
capacity a single fuse link of lead or 
lead alloy must necessarily be of 
large cross-sectional area and of con- 
siderable bulk, and is therefore apt to 
vaporize with an explosive action for 
the reasons mentioned. 

Fuse metals of high conductivity, 
too, have a comparatively high melt- 
ing point; and if the circuit becomes 
loaded to the full capacity of the fuse, 
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the enclosing case must either dissi- 
pate this high temperature or become 
excessively hot. So the middle ground 
is taken as conforming to the best 
practice, and zinc or zinc alloys are 
used almost universally for the fusible 
element in enclosed fuses. Even with 
pure zinc, the pressures exerted inside 
the fibre casings, under short-circuit 
conditions, sometimes measure as 
high as 250 lb. per sq. in. Screened 
vents permit the escape of this gas 
without the emission of flame. 

There are many grades of commer- 
cial zinc and as many differing results 
dependent upon their use in enclosed 
fuses. The melting away of the pure 
zinc from a fuse strip may leave a 
network or bridge of impurities hav- 
ing a still higher melting point and 
capable of carrying current of con- 
siderable volume. ‘Therefore, pure 
zinc, or zinc alloyed with lead and 
cadmium only, gives a more depend- 
able performance. ‘The element must 
also be annealed, after rolling, to 
remove strain hardness. Fuse strips 
or links of dead-soft zine will with- 
stand the greatest amount of alter- 
nate heating and cooling, expanding 
and contracting, with the least signs 
of distress due to crystallization. The 
failure of a fuse while carrying less 
than its rated load may often be 
attributed to hard fuse metal. 

It is found in practice that the link 
oxidizes when the current slowly 
increases beyond the maximum carry- 
ing capacity of the fuse; and if a 
critical temperature just below its 
melting point be maintained for any 
considerable time, a coating or skin 
of oxide may become thick enough to 
support the metal within it, even 
when the latter has become melted. 


Thus when a filling of too finely divid- 
ed arc-suppressing material lies a- 
gainst this oxide-coated link it serves 
to support the skin and prevent the 
rupture which should otherwise occur. 
In order to obviate this serious 
difficulty, it is necessary that correctly 
proportioned filler be used, providing 
sufficient spaces between the particles 
or lumps to allow the oxide film to 
break. 

Filler is a non-conducting material, 
chemically inert, preferably in small 
pellet form (such as slaked lime or 
plaster of paris) providing a multitude 
of minute paths or interstices for the 
escape of the vapor or gas evolved 
upon the blowing of the fuse links by 
an excessive current. Another im- 
portant function of the filling material 
is to dissipate the heat from the sur- 
face of the link by conduction. If 
the water content of the filler is too 
great, the effect 57 to increases tite 
rate of conduction and also the 
carrying capacity of the fuse. Con- 
versely, if there is insufficient mois- 
ture, the small lumps of filler become 
soft and are easily reduced to powder. 

To detect the cessation of useful- 
ness of the fuse in a convenient man- 
ner, indicators of many types have 
been developed. One of the most 
successful types consists of a high- 
resistance wire connected in parallel 
with the fuse element, and having a 
small portion of its length brought 
outside the casing at a point covered 
by the label. A groove made in the 
fibre tube provides protection from 
mechanical injury and permits the 
application of the indicator paste or 
compound over the wire without 
interfering with smooth labelling. 
Current of normal strength passes 
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through the fuse without affecting 
the indicator wire, the larger portion 
of the current being of course carried 
by the first link because of the 
high resistance of the small wire. 
Upon the disruption of the fuse link, 
the voltage across the fuse terminals 
is raised and sufficient current passes 
through the indicator wire to melt it 
and to fire the indicator compound. 
This causes a blackened or charred 
spot to appear on the label showing 
clearly that the fuse has blown. 

Considered even so briefly, the 
matter of fuse design will be seen to 
embody far more labor and ingenuity 
than the extreme simplicity of the 
device might seem to demand; but, 
in another sense, the care and cost 
of the development are abundantly 
recompensed. By permission of Gen- 
eral Electric Review. 


Notes Re Visitors 


On May 7th at the last meeting of 
the Niagara Peninsula Branch of the 
Engineering Institute of Canada, 
Sir Henry Thornton paid a visit to 
our Queenston plant. He asked a 
number of questions, but said very 
little during the course of his inspec- 
tion. In his evening address, however, 
while touching on engineering achieve- 
ments, he referred to the huge en- 
gineering accomplishments of the 
Ancients. The principal difficulties in 
the way of these tasks, he said, con- 
sisted in moving large objects in to 
planes and in accurately orienting the 
structures, and he ventured to com- 
ment that after what he had seen to- 
day (referring to his visit to Queen- 
ston) that the accomplishment of the 


Hydro-Electric Power Commission 
at Queenston far surpassed the works 
of the Ancients, particularly when 
comparing the motive of public ser- 
vice which animated the Commission 
with that of self-aggrandizement at 
the expense of enormous effort and 
loss of life in the case of the rulers of 
Ancient Egypt. 


* * * * * 


Professor J. R. Ainsworth Davis, 
representing the Public School Em- 
ployment Bureau of England, paid a 
visit to the office of the Commission 
on Wednesday, May 238rd., and dis- 
cussed the possibilities for employ- 
ment of English public school boys in 
electrical and other engineering works 
in Canada. Professor Davis is on a 
six weeks visit to Canada, as the 
guest of the Ontario Government to 
set up contacts for the placement of 
English public school boys in Canada. 

On Thursday, May 24th, Professor 
Ainsworth Davis paid a visit to 
Niagara Falls, where he saw the 
Queenston Power Plant through the 
courtesy of the Operating Department 
and other sights of interest in Niagara 
Falls. 


* * * * * 


The Wisconsin Legislative Interim 
Committee on Water Power 
expressed their desire, and have com- 
pleted arrangements for a two weeks’ 
visit in Ontario during the next month 
for the purpose of studying the work 
of this Commission. This Committee 
consists of the following members : 
Senator Harry B. Daggett, West 
Milwaukee, Chairman; Assembly- 
man Alvin C. Reis, Madison, Secre- 
tary; Arthur F. Stofen, Clerk and 
Reporter; Senator, Jas. A. Barker, 
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Antigo, and Assemblymen L. L. 
Thayler, Birchwood, and Thos. M. 
Duncan, Milwaukee. 


The party proposes to travel by 
motor bus, entering Ontario at Wind- 
sor, on Monday, June 18, 1928, 
visiting various Hydro towns and 
their Commissions in Western On- 
tario, before taking in the eastern and 
northern sections, going by way of 
Chatham, London, Stratford, Kit- 
chener, Galt, Guelph, and Preston. 
From this point the party will proceed 
to Niagara Falls by way of Hamilton, 
visiting Hamilton offices and works 
en route and inspect the works at 
Niagara Falls including the Queen- 
ston plant, Chippawa Canal and the 
new Welland Canal. They will then 
proceed to Toronto where they will 
visit this Commission and its works, 
as well as those of the Toronto Hydro 
and the Toronto Transportation Com- 
mission. Proceeding eastward the 
plants of the Central Ontario System 
will be inspected and a day given 
over to fishing in the Kawartha Lakes 
district. The party will then proceed 
to Midland, visiting the plants on the 
Severn River and continue through to 
Collingwood and Owen Sound, re- 
turning to Sarnia by the Blue Water 
Highway, ma king a visit at Goderich. 
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V. S. McIntyre 


Our readers will be pleased to learn 
of the marriage of Mr. V.S. McIntyre, 
Manager, Public Utilities Commis- 
sion, Kitchener, Ontario, to Mrs. F. 
Kenney, formerly of Toronto. The 
wedding was celebrated at Knox 
Presbyterian Church, Toronto, by 
Rev. J. G. Inkster, on Thursday, 
April 26, 1928, after which the happy 
couple left for an extended trip to 
Hamilton, Niagara Falls, Buffalo and 
other points... | We. extenae our 
congratulations to Mr. and Mrs. 
McIntyre and give them every good 
wish for the future. 


Applications will be received for the position of General 
Manager of the Stratford Public Utilities, operating Electric, 
Water, Gas and Hydro Shop Departments. 


Apply before June 15. 


1928 stating qualifications, 


salary expected and when applicant can commence duties. 


Public Utility Commission, Stratford. 
R. H. Myers, Ass’t Secy. Treas, 
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Central Ontario System 


Tenders are now being received for 
the erection of a switch-house in con- 
nection with the new 1500 kv-a. 
station which is being built by the 
municipality of Whitby. 

* * * * * 

In March, 1926, the Oshawa load 
was approximately 6300 h.p., and to- 
day the load has increased to nearly 
9,000 h.p., with an additional 2,000 
h.p. in sight in the near future. This 
remarkable growth indicates the com- 
mercial activity which has taken 
place recently in this city. 

* * * * * 
_ The office and part of the factory of 
the Rose Excelsior mill in the village 
of Pickering was recently destroyed 
by fire, and it is expected that this 
will be replaced by a modern building. 


oe Lk Oe: Oe 


Georgian Bay System 


The construction of the distribu- 
tion system in Beaumauris Rural 
Power District is progressing favor- 
ably. Several new contracts have 
been signed up over and above the 
number obtained last Fall, and every 
effort is being made to be ready for 
service by June 15th. This district 
includes a large part of the Muskoka 
Summer Resort area, and the ma- 
jority of the Hotels, Summer Resi- 
dences and Cottages in the vicinity of 


the distributing lines will receive 
service. The substation will be lo- 
cated near Bracebridge on the main 
transmission line to Huntsville, and 
as several of the larger customers are 
located on islands in Lake Muskoka, 
a considerable portion of the distribu- 
tion system will consist of submarine 
cable. 
eK Oe Lite y ote 

Arrangements are being made to 
complete the construction of the 
necessary lines so as to give service 
to Buckskin Rural Power District, 
located on the Severn River, near the 
C.P.R. crossing, in June. The sub- 
station will be located on the Big 
Chute-Swift Rapids tie line, and will 
serve a pumping plant for the C.P. 
Railway at Buckskin Station, as well 
as a number of summer cottages on 
the Severn River. 

* K * * * 


The construction of distributing 
lines in Innisfil Rural Power District 
is progressing favorably. The district 
will serve farms and summer cottages 
adjacent to the south-western shore 
of Lake Simcoe, as well as the hamlets 
of Churchill, Lefroy, Gilford, and 
Belle Ewart. It is expected that the 
summer cottages will receive service 
by the end of June. 


eke Fy er ES 
A new substation was completed in 


Midland and placed in operation 
during the last week in April for the 
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purpose of serving the Aberdeen 
Grain Elevator. Service is given to 
this customer at 550-volts through a 
bank of three 200 kv-a. transformers 
fed off a branch 22,000 volt trans- 
mission line. This elevator was for- 
merly equipped with steam drive, and 
has been completely remodelled for 
individual electric drive. The initial 
load will be about 400 h.p. 


* * * * * 


A contract has been completed for 
serving the Shelburne Stone Quarry. 
The three-phase primary lines of the 
village have been extended and sub- 
station changes made with provision 
for serving an initial load of from 75 
to 100 h.p., whereas the ultimate 
demand of this customer is expected 
to be about 300 h.p. 

* * * * * 

Considerable activity concerning 
rural service has been manifested by 
prospective consumers in the district 
west of Uxbridge, particularly in the 
hamlet of Goodwood and vicinity, 
and every effort is being made to 
complete arrangements for either 
extending lines west from Uxbridge 
or east from Stouffville to serve the 


district. 
* * * * * 


A request for the estimated cost of 
power and particulars concerning 
Hydro service has been received from 
the village of Windermere, in the 
district of Muskoka. The Commis- 
sion is making an investigation cover- 
ing service from a proposed sub- 
station at Utterson, which would take 
care of the requirements for the entire 
district, including Windermere, Ut- 
terson, Port Sydney, and the entire 
summer resort districts adjacent 
thereto. 


Niagara System 


A large gravel plant, capable of 
producing 50 carloads of washed and 
sized gravel in a ten-hour day, has 
recently been completed, adjacent to 
the town of Paris. Hydro power will 
be used entirely in the operation of 
this plant, the contract calling for 
about 300 horsepower. Both Cana- 
dian National and Canadian Pacific 
railway ridings enter the property. 

* * * * * 


The Ontario Gypsum Co. is de- 
veloping a new section of its mine on 
the property near Lythmore, Haldi- 
mand County, and equipment is being 
installed which will use an additional 
150 horsepower in motors. 

* * * * * 

One of the rock quarries at Hagers- 
ville is increasing the capacity of its 
plant, additional power to the extent 
of approximately 100 horsepower 
being required. 

* * * * * 

An office has been opened in Mark- 
ham for the operation of Markham 
and Scarboro Rural Power Districts, 
Mr. J. C. Burns, formerly Superin- 
tendent of the Deseronto system 
being in charge. 

* * * * * 

An extension of 18 miles is to be 
made at an early date in the Inger- 
soll Rural Power District, to serve 60 
rural consumers in West Zorra and 
East Nissouri Townships. 

> * * * * 


In the St. Thomas Rural Power 
District extensions of 13 miles will be 
made west of Shedden to serve 50 
rural consumers, including the ham- 
lets of Iona station and Lawrence 
station. 
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Extensions amounting to 15 miles 
will be made as soon as possible in 
London Rural Power District, Lon- 
don Township, to serve 45 consumers. 

* * * * * 

The Exeter rural district will be 
extended early in the summer by 9.5 
miles of line to take care of 30 rural 
consumers located in Stephen and 
Usborne Townships. 

ee ee ee or 

Construction has been commenced 
of a line to the village of Bayfield, in 
the Clinton Rural Power District, to 
be supplied at 8,000 volts from a sub- 
station at Clinton. It is expected 
that service will be available by the 
latter part of June. 

* * k * * 

Preparations are being made for an 
extension to serve consumers in the 
north-westerly section of the St. 
Marys Rural Power District. These 
are located in Blanchard and Fullar- 
ton Townships, and in the hamlets of 
Woodham, Kirton and Fullarton. 
Power will be supplied at 8,000 volts 
from a substation to be installed in 
the St. Marys High-Tension station. 

* * * * * 

On account of the increase of work 
in the Harrow Rural Power District 
the operation of the system has been 
placed under a man located at Har- 
row. Billing of the consumers will 
be handled by the Amherstburg 
Rural Power District office as hereto- 
fore, which formerly also looked after 
the operation. 


An Asphalt plant located at Cedar 
Springs, in Blenheim Rural Power 
District, to supply material for re- 
surfacing of 10 miles of highway is 
being supplied with power from the 
lines of this district. 


* * * * * 


The Public Utilities Commission of 
Scarboro Township has purchased a 
building on the Kingston Road, a few 
doors east of the general township 
Olicess ail he “olnce “statism ofveboth 
electrical and waterworks depart- 
ments are now occupying the new 
quarters. 


*K * * * * 


The combined loads of the village 


‘of Waterdown and the Waterdown 


Rural Power District having grown 
beyond the capacity of the local 
station, the 300 kv-a. 3-phase trans- 
former has been replaced by a bank 
of 3-250 kv-a. single-phase. 


* * * * * 


Nipissing System 


The Commission has approved the 
construction of a third development 
for the Nipissing System at Elliott 
Chutes, located two or three miles 
above the present development at 
Bingham Chute. ‘The total installed 
capacity will be 1800 h.p. and con- 
struction will be undertaken during 
the coming summer. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipa) Officials advise of any corrections 


that should be made.—FEditor. 
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List of Electrical Devices, Material 
and Fittings 


Approved by the Hydro-Electric Power Commission of 
Ontario in April, 1928. 


Appliances 


‘THE ADAMS-BARRE COMPANY, 1242 
North High Street, Columbus, Ohio. 

‘““Scioto’’ Rectifier—Garage type. 
Model ‘“‘BT.”’ 


* * *k * 


CANADIAN WESTINGHOUSE COM- 
PANY, LIMITED, Hamilton, Ont. 

“Cosy Glow” Air Heaters. Style 
Nos. 278758, H. 20155. 

‘“Rectox’’ Portable Rectifiers. 


* ** * * 


J. NeEvson Day, Limitep (Sub- 
mitter), 130-1382 Yonge St., Toronto, 
Oseae 

THE NATIONAL ELECTRIC HEATING 
Co., Limirep (Mfr.), 544 Queen St. E. 
Toronto, Ont 

Electric Hair Waving Machine. 

Electric Hair Dryer “ Perfecto.” 


* * * * 


ELECTRIC HEATING Co., LIMITED, 
681 Notre Dame Avenue, Winnipeg, 
Man. 

Electric Heaters for Automobiles, 
‘“ Coldwell.”’ 


* * ** * 


THE FITZGERALD MANUFACTURING 
COMPANY, TORRINGTON, Conn. 

‘““Star-Rite’’ Waffle Iron, Cat. Nos. 
See hted 


* * * * 


HAMILTON BEACH MFc. Co., Ra- 
cine, Wisconsin. 
Electrically-heated Drink Mixer. 


KNIGHT REBOUND CONTROLLERS 
LIMITED, 752 King Street E., Hamil- 


‘ton .ouc 


Electric heater—circulation type, 
for attachment to engine block of an 
automobile. 

**k * * * 

THE SOLEX COMPANY, LIMITED, 
4060 St. Lawrence Blvd., Montreal, 
Que. 

Portable display rack for adver- 
tising electric lamp bulbs, ‘‘Solex.”’ 

* * * * 

SUPERIOR ELECTRIC, LIMITED, Pem- 
broke, Ont. 

Immersion Water Heaters, 
Nos. 181 to 195 incl. 


*k * * * 


Cat 


WauHL MANUFACTURING Co. OF 
CANADA, 322 Donald St., Winnipeg, 
Man. 7 

Electrically-operated hair clipper. 

* * * * 

*AMERICAN FLYER Mrc. Co. (Sub- 
mittor), 2219-39 S. Halsted St., 
Chicago, III. 

Toy Transformers (as listed on 


Underwriters’ Laboratories’ card, 
dated February 3rd, 1928). 
ok * * * 


*ANDERSON - PITT CORPORATION, 
THE, 208-11 Goodrich Place, Kansas 
City, Mo. 

Portable Electric Air Heaters of 
the radiant type, Cat. Nos. 914. 612. 


* * * * 


*BETTENDORF O1mL BURNER CoO., 
2527 State St., Bettendorf, Ia. 
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Mechanical Draft Oil Burner with 
a.c. motor drive. 

* * * * 

*BURDICK CORPORATION, THE, Mil- 
ton, Wis. 

Portable Therapeutic Equipment 
(as listed on Underwriters’ Labora- 
tories card, dated February 24, 1928). 

* * * * 

*Day-BRITE REFLECTOR Co., 703 
©. Froadway, St. Louis, Mo. 

Show Case Type Electric Fixtures, 
Cat. Nos. 90, 91, 96, 121, 299, 300, 301 
; * * * * 

*EDISON ELECTRIC APPLIANCE Co., 
Ine, 5600, Wo iLaylor St., Chicago, Ill. 

Cooking and Liquid Heating Appli- 
ances—Portable ‘Table Stove, Cat. 
No. 116E29. 

(casters Cate Noss. “Lis Bly, 
Mi teed Od 24. 126 12381-2166 F25: 


Fercolators, Cat. Nos. 114P18, 
PISZP19, 14 P20, 114 P33.0 114 P34 
DAPGow iAP ob esl 14 P37... 114 R38. 
114 P40..114P42. 114P45,...114P46, 
LI4P47, (le PASe Ia P52 T1565 P20, 
Lipbot miko oo, wLloOPs62 5 L156 P39, 
115 P43, 4116P44). 115P45,...115P46, 
Pos, SeloP 54: el 16R20) L1G P34: 
117P39, 144P17, 144P18, 214P39. 


Waffle Irons, ‘‘ Hotpoint”’ Cat. Nos 
LI6Y 53, JIGY85, 116Y112, 117Y112, 
146Y53, 146Y85, 156Y112, 157Y112, 
216Y112, 246Y112. 

Portable Immersion Water Heaters, 
Cat. Nos. 118W16, 115W16, 115W17. 

Table Grills, duplex type, Cat. No. 
116G9, triplex type, Cat. No. 116G10. 

Teapot, Cat. No. 114K5. 

Tea Kettle, Cat. No. 20801. 

Marking : Nameplate with catalog 
number and rating. 

* * * * 

SEMASH ACOs EEG. Cre Min. ): 

813-821 N. Franklin St., Chicago, Ill. 


INSTRUMENTS LIMITED (Submittor) 
240 Sparks St., Ottawa, Ont. 

Automatic Vertical Blue-printing 
Machine. ‘Pease.’ Type U. 

Automatic, Motor-driven, Blue- 
printing Machines and Dryers. 

mt Caseesl ceress:) 9) Pease, Sheet 
Dryer Cat. No. 6500-B. 

* * * * 

*WELSBAC Company, (Mfr.), Glou- 
cester,> Ne]: 

Toronto AuTO ACCESSORIES, LIM- 
Prep Maou eimittor). + 172.4 John. St:, 
Toronto, Ont. 

“Welsbach”’ Household refrigerat- 
ing machine. 

Marking: ‘‘Welsbach’”’, Model 
‘“C-100,’’ serial number and name 
and address of manufacturer on com- 
pressor base. 

* * * * 

*WILSON WELDER & METALS Co., 
Inc. (Mfr.), Wilson Bldg., Hoboken, 
Nae 

G. D. PErEers’ Co., LIMITED (Sub- 
mittor), New Birks Bldg., Montreal, 
Que. 

Electric Arc Welding Equipment. 
Type S, Design No. 253W. Design 
No. 203W. 


* * * * 


Portable Lighting Devices 


Mutua, SUNSET Lamp Mfc. Co., 
Inc., 21-25 East Houston St., New 
York, N.Y. 

Portable Electric Lamps. 
Levon nor Nicly.Cow 


* * * * 


“M.S.- 


Fittings 


ELECTRICAL DEVICES, LIMITED, 855 
Bay Street, Toronto, Ont. 
Sheet Metal Cabinets. 
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Hate Bros., 84°St. Antoine St., 
Montreal, Que. 

Pull-off plugs of moulded composi- 
tion bodies, either flat or round ter- 
minal studs ‘‘Remax’”’ and ‘ W.”’ 

* * * * 

LANGLEY MANUFACTURING COoM- 
PANY, LIMITED, Granville Island, 
Vancouver, B.C. 

Enclosed Branch Circuit Cutouts. 

* * * * 

TAYLOR ELECTRIC MANUFACTUR- 
ING Co., LimitrepD, 526 Adelaide St., 
London, Ont. . 

Cartridge Fuse Cutout Bases. Main 
line.0-100 A. 250 V. Cat. Nos. 2530, 
25302, 2560) 25602)" 25100 *6G002V. 
Cat. Nos. 6030, 6060, 60100, 200, 400 
and 600 A.; 250 V. Cat. Nos. 25200, 


25400, 25600; 600 V., Cat. Nos. 
60200, 60400, 60600. 
Marking : Manufacturers’ trade- 


mark “’T’” or “Canadian,” together 
with the rating in volts and amperes 
either stamped in the metal clip or 
moulded in the porcelain bases. 
* * * * 
*ARMSTRONG & WHITE, 709 Ren- 
shaw Building, Pittsburg, Pa. 
Porcelain Receptacles, Cat. Nos. 
54, 1174-76 incl., 1184-86 incl., 1683, 
50715-16, 61988, 71989. 
Marking I Ave& We ine.” 
* * * * 
ELECTRICAL DEVICES, LIMITED, 855 
Bay Street, Toronto, Ont. 
Panelboards. Types NTP, 2TP. 
* * * * 
*THE CUTLER-HAMMER MANUFAC- 
TURING Co., Milwaukee, Wis. 


Hoistway Limit Switch for Pilot | 


control circuits only. 

Marking No. 10315-H-26, name 
and address of manufacturer, 600 
volts on plate attached to cover. 


Interlock, electro-mechanical. 

Marking No. 10326, name and 
address of manufacturer, 600 volts on 
plate attached to cover. 

Contact so designed that car con-. 
trol circuit is open unless all hoist- 
way doors are closed. For hori- , 
zontal sliding doors. 

Marking : No. 10327-H-11, name 
and address of manufacturer. 600 
volts maximum, on plate attached to 
cover. 

“C-H” Resistance Appliances (as 
listed on Underwriters’ Laboratories 
cards, dated August 12th, 1927). 

Marking : Nameplate with Bul- 
letin number and rating. 

Brake Solenoids for operating me- 
chanical brakes. Bulletin Nos. 10340, 
570. 

Brake Solenoid-operated valve, de- 
signed for remote control. Bulletin 
No. 10435. 

Marking : ““C-H”’ and rating. 

Elevator Control Appliances (as 
listed on Underwriters’ Laboratories 
card, dated August 9th, 1927). 

Automatic Switch——Magnetically- 
operated type (as listed on Under- 
writers’ Laboratories card dated April 
10th, 1928.) 

Automatic Switches—Fload type 
(as listed on Underwriters’ Labora- 
tories cards, dated December 14th, 
and December 15th, 1926) 

Automatic Switches — Pressure 
operated type. Bulletin Nos. 10001, 
10005, 10004. 

Marking == *.¢-Hig 

Switches. Push-button switches. 
‘“C-H” Bulletin No. 10250, Cat. No. 
7066. 

Panel type fused starting switches. 

Standard squirrel-cage motors; high 
torque squirrel cage motors. 
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Bulletin Nos. 9116, 9118. 

Drum type reverse switch for high 
torque squirrel cage motors. 

Bulletin Nos. 9405, 9406, 5104, 
Type AA. 

Control Switches. 
11450. 

Change-over-switches. Drawing 
Nos. 54720-H-23A, 54720-H-24A, 
54720-H-25A. 

* * * * 

*K wit, & Son, FRANCIS, INc., 401-25 
E. 163rd St., New York, N.Y. 

Flush Switches. 

Single-pole, Cat. Nos. 32521, 32531, 
32561. 

Double-pole, Cat. Nos. 32522, 
32532, 32562. 

Three-way, Cat. Nos. 32523, 32568. 


Bulletin No. 


‘ayoucircuitae cate — No.te-o2721. 
* * * * 
Miscellaneous 


HaLE Broruers, 84 St. Antoine 
St., Montreal, Que. 


Cord Sets. ‘‘ Remax” and ‘“W.”’ 

* * * * 
*These devices are under the 
Underwriters’ Laboratories  re-ex- 


amination or Label Service. 


<= 
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“Twenty Years After’’ 


A year or two ago a firm of electri- 
cal contractors was asked to quote for 
the overhaul of a theatre installation 
in Glasgow. As a preliminary, a 


foreman was sent to make an inspec- 
tion of the existing wiring. In the 
course of his invéstigations he fol- 
lowed a certain run of conduit to 
where it disappeared into a wall. 
There the trail ended. He was unable 
to get to the other side of the wall to 
find out what was happening there. 
There was a door nearby, but it was 
locked, and the key of it was lost. 
It had never been opened in the 
memory of anyone, from the manager 
down to the call-boy. 

By this time curiosity was excited. 
What awful mystery lurked behind 
that locked door? What dusty horror 
awaited discovery there? ‘The man- 
ager had the door forced. 

It proved to be the door of a ‘‘bill 
room,’ and from the date of the last 
poster lying there, it had never been 
used since 1906. No difficulty in 
ascertaining that—for, in a pendant, 
a 16 c.p. carbon lamp was burning 
brightly. Somebody had left the 
switch 01 when the room was shut up 
twenty years before; and for all that 
time that lamp had bravely done its 
duty, wasting its brilliance on the 
desert air of a forgotten room—at 60 
watts! . . The manager, a Scot, 
of course, was carried fainting from 
therscene. 

History does not relate the make of 
the lamp, and so some manufacturer 
loses a record advertisement.—The 
Electrical Review. 
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O.M.E.A. and A.M.E.U. CONVENTION 
at Niagara Falls, Ont. 
June 13, 14 and 15, 1928 
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What to Expect 


When Buying Electric Lamps 


Satisfaction 
Efficiency 
Long Life 
Economy 


These qualities are all built into the Hydro 
Lamp, so they are bound to be given out. 


Hydro Lamps are Factory inspected and 
tested by Hydro Engineers and expe tts. 


IT PAYS TO BUY THE BEST Loc * for this 
label on the 


BUY HYDRO LAMPS 2mps you 


uy. 
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Mr. C. A. Magrath’s Letter of Submittal 
of the Twentieth Annual Report 


To His Honour THe HONOURABLE 
WILLIAM D. Ross, 
Lieutenant-Governor of Ontario. 
May IT PLEASE YOUR HONOUR : 


The undersigned has the honour to 
present to your Honour the Twen- 
tieth Annual Report of the Hydro- 
Electric Power Commission of On- 
tario for. the fiscal year ending 
October 31, 1927. 

This Report covers all of the Com- 
mission’s activities and also embodies 
the financial statements of the muni- 
cipal electric utilities operating in 
conjunction with the various systems 
of the Commission and supplying 
electrical service to the people of the 
Province. 


Dealing, as it does, with a multi- 
plicity of activities relating to several 
electrical systems obtaining power 
from twenty - two hydro - electrical 
plants operated by the Commission, 
supplemented by power purchased 


from other sources, and recording 
financial and other data relating to 
the individual local municipal electric 
utilities, the Annual Report presents 
a large amount of statistical informa- 
tion, much of which must, of neces- 
sity, be of a summary character. 
The financial statements, the statis- 
tical data and the general information 
given, however, are so arranged and 


presented as to convey a compre- 


hensive outlook on the features of the 
Commission’s operations. Not only 
does the Report record the progress 
made during the past year, but it 
gives, in addition, certain cumulative 
results for the various periods during 
which operation has been maintained 
in the respective municipalities. 
During the past year the work oi 
the Hydro-Electric Power Commis- 
sion has been chatacterized by steady 
growth. On the Central Ontario and 


Trent system and on the Rideau 5t,. 
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Lawrence and Ottawa systems the 
increases in load have necessitated 
arrangements being made for addi- 
tional supplies of power. ‘To meet 
these increased demands, the Com- 
mission is negotiating a contract with 
the Gatineau Power Company for a 
supply of 60-cycle power. ‘Trans- 
mission lines are now being con- 
structed to convey power from de- 
velopments on the Gatineau river to 
the Niagara system of the Commis- 
sion, and during the year 1928 this 
additional power will be available 
for five systems. 

The operation of all the systems 
has been carried on successfully and 
without serious trouble. ‘The class of 
equipment provided in the Commis- 
sion’s generating plants and on its 
transmission networks, and the care 
with which it is maintained and 
operated have enabled the Commis- 
sion to provide a remarkable con- 
tinuity of service. This is indicated 
by the fact that power was never 
entirely off the Niagara system for a 
single minute during the year. On 
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the Georgian Bay system the con- 
tinued combined operation of the 
various generating plants has been 
very satisfactory and has resulted in 
an improved service. On the Central 
Ontario and Trent system, special 
attention has been given to the prob- 
lem of conserving and increasing the 
flow of streams by the installation of 
dams and the creation of storage 
reservoirs. 


Cost OF ELECTRICAL SERVICE 
FURNISHED BY THE COM- 
MISSION 

The function of the Commission is 
not only to use its best endeavours to 
provide for the people of Ontario, at 
cost; an adequate and reliable supply 
of electrical energy, but also to ensure 
that the cost of that electrical energy 
to the consumers shall be the mini- 
mum consistent with the financial 
stability of the enterprise. The suc- 
cess that has been attained in the 
accomplishment of the latter object 
may be appreciated from the fact 
that, whereas, according to a recent 
statement by an accredited authority 
in the United States,* the avérage 
cost of electricity to the domestic con- 
sumer in the United States, in 1927, 
exceeded seven cents per kilowatt- 
hour, the corresponding cost in On- 
tario, in municipalities served by the 
Hydro-Electric Power Commission— 
as shown by~the figures given in 
Statement “‘ D,’’ of this Report—was, 
for 1927, less than two cents per kilo- 
watt hour. Statement “D” indi- 
cates also that rates for commercial 
light and industrial power service in 
Ontario are similarly low. 


*Consult, Electrical World, New York, 
January 7, 1928. 


DIO BU LERLIN 


187 


TIMOTHY 


Respecting the cost to the ultimate 
consumer of electrical service fur- 
nished to Ontario municipalities by 
the Commission, the following facts 
are of interest : 

More than eighty per cent. of the 
electrical energy utilized for domestic 
service is sold in municipalities where 
the average charge to consumers of 
this class is less than two cents pet 
kilowatt-hour. 

More than eighty per cent. of the 
electrical energy utilized for commer- 
cial light service is sold in municipali- 
ties where the average charge to con- 
sumers of this class is less than three 
cents per kilowatt-hour. 

More than seventy per cent. of the 
electrical power distributed by muni- 
cipal systems and utilized for power 
service is sold in municipalities where 
the average charge to consumers is 
less than twenty-five dollars per 
horsepower per year. 

In each of the above cases the con- 
sumers’ cost quoted is inclusive of all 


GROWTH IN LOAD 
The following tabulation Table No. 
1, shows the growth in load in the 
various systems during the year. 


FINANCIAL SUMMARIES 

It will be observed that the finan- 
cial statements embodied in this 
Report are presented in two main 
divisions, namely, a division—Section 
IX—which deals with the operations 
of the Commission in the generation, 
transformation and transmission of 
electrical energy to the co-operating 
municipalities, and a division—Sec- 
tion X—which deals with the various 
operations of the municipal electric 
utilities in the localized distribution 
of electrical energy to consumers. 

The cumulative results to date of 
the operation of the several systems 
of the Commission as set forth in this 
Report demonstrate a healthy finan- 
cial condition. 

The total investment of the Hydro- 
Electric Power Commission of On- 


charges. tario in power undertakings and 
TABLE Now! 
DISTRIBUTION OF POWER TO SYSTEMS 
20-MINUTE-PEAK HORSEPOWER 
SYSTEM COINCIDENT PEAKS 
October December October December 
SYSTEM 1926 1926 1927 1927 

Nizeata; Systeme. cd : 800,000 809,651 810,322 853,960 
Ccoreiane bay isvstem 3083. 17,109 18,191 19,247 21,791 
St. Lawrence system......... 6,790 6,932 8,246 9,033 
RiVeatiusystem wives, eA. 3,076 3,150 3,290 3,123 
dhunder|Bayusystentcc) som 40,977 45,640 43,603 42,332 
Ota war System avn ioe ey aoa 16,354 T5420 18,480 18,794 
Central Ontario & Trent system. 41,166 43,901 43,458 47,994 
PUAISSIN GS SY Ste ee getee yee ee 2,560 2,697 3,054 0,220 
oy oy 5) Ua hee Paeboce iba tae Bia ok, 928,032 947,890 949,700 1,000,252 
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hydro-electric railways is $204,372,- 
066.84, and the investment of the 
municipalities in distributing systems 
and other assets is $81,792,678.34, 
making in power and hydro-electric 
railway undertakings a total invest- 
ment of $286,164,745.18. The total 
revenue derived from this capital in- 
vestment aggregated $34,056,707.88 
in 1927. 

The following statement, Table 
No. 2, shows the capital invested in 
the respective systems and municipal 
undertakings: 


generating and transmitting the elec- 
trical energy as well as to provide for 
all operating expenses and the fixed 
charges of the municipal utility 
equipments. 

The Commission collected from the 
municipal utilities and other custo- 
mers, for power sold, a total sum of 
$22,331,701.13. This sum was ap- 
propriated to meet all the necessary 
fixed charges and to provide for the 
expenses of operation and administra- 
tion. After meeting all charges there 
was left a net surplus of $534,196.93 


‘TABLE «Now 2 


Niagara system 
Georgian Bay system 
St. Lawrence system 
Rideau system 
Thunder Bay system 
Ottawa system 


Hydro-electric railways 


S' 9, fe, Gale." 6 yal jetirey te) fa Fe oh ow ig ve) ye (bw 8) fw Geis eT eh 6, ie) Je) 6 uel ee) iets) wy te, ee ee, 


Ae male ede ed Oh bte to. (ey 6) wus ey xe +e! ce wikia Ce col Tol a) hea velnyomtes (emia le) fie 
Sh ESM USMC ae, Telus) fe ip. et ce. cw (a!) 6." 0) Te: cele.» ss iodied(e, seule: ef ae diel (et os tel te 
OS o! Mee he Behe ew etka, 0b “en 6 ea) G91 9h", (@ ce. Te) Jel el e.) fe Ae euiieia ol) sum Guniemnen tama 
2) ome h Ome) 4) fo we (eye ie) 8 0! 


Cee Otek ek i i Ch Te) ergo ec Ome CAS 


Semi Or Ke et Re ish es 501 vets: 0 6 6) Ke) ‘eal We ce Sb, VO) sel Din coe ielh wey 6 Bet) Wei gew i (ee tee lokam mie ie 


Engineering—Power sites, Algoma district 
Central Ontario and Trent system. . 
Nipissing systenuy a emir Gakic. ae 


Saas ite! tere e Ve eye. 2 aes (6 19! ea Reumh fowhe Ye? (ve) se eras. Sin oF si teams 


$157,273,132.98 
5,315,625 . 84 
1,328,384 .25 
1,173,928. 46 
14,144,679 .68 
143,441.05 
7,288 . 23 
14,260,456. 10 
1,054,487 . 80 
6,696,522 .91 


rite pre Cikep es e.4 ake, alenste! fe? io! 


Office and service buildings, construction plant, inventories, 


etc., relating to all of the above properties 


Oye Oi ie Ler ee le ete 


2,974,119. 54 


$204,572,066 . 84 


Municipalities’ distributing systems and other assets (exclu- 
sive of $10,143,205.66 of municipal sinking fund equity 


in H.-E.P.C. system)—all systems 


The following statement, Table No. 
3, shows the combined revenue of the 
Hydro-Electric Power Commission 
and the municipal electric utilities. 


REVENUE OF COMMISSION 


As usual the Commission is able to 
report that the revenue obtained from 
the consumers has been more than 
sufficient to meet the full cost of 


oe) 6! 6 Koona: Usleia ts Fer es lepte. 0.8 o. 's,.8 (ss 


$286,164,745.18 

The following statement, Table 
No. 4, summarizes the Commission’s 
collections from municipal electric 
utilities and other power customers for 
the year and shows how the 
collections have been appropriated. 


RURAL ELECTRIFICATION 


During the past two or three years 
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TABLE No. 3 
Revenue of the Hydro-Electric Power Commission : 
From the municipal electric utilities, rural 
power districts, Hydro-Electric rail- 
ways and other power customers— 


Piacarasystem ..22 13. $16,684,817 .42 
Georgian Bay system... 704,669 . 94 
Ot. Lawrence’ system... . 253,526 . 04 
hideaw system... + a.) e 156,431.32 
Thunder Bay system....  1,030,395.10 
Ottawa syoveni.<. 25 Ne 190,653 .30 
Bonnechere Storage..... 4,111.20 $19,024,604.32 


From rural consumers— 
Niagara rural power dis- 


eB ter aie anaes $904,545 . 56 

re rita, Jides. ; .... 0,208.63 
Georgian Bay rural power 

Gistriats.... 33,989.15 

3 met tital lies. 274.72 
St. Lawrence rural power 

GiSiricts nee. ey) |. 18,852.11 
Ottawa rural power dis- 

ADC Ree, ae nanan 16,107 


5 es $ 978,923.64 
From the Central Ontario and Trent System, 
also Nipissing System andthe Pulp Mill. 2,328,173.17 


P2230 Ol 13 
From Hydro-Electric Railways— 
Sandwich, Windsor and 
Amherstburg Ry..... $1,089,611.0: 


05 
ae sre Baia, We ED, CEE 905 106,00 


hota Revenue outues Commission 0), Nyaa. 3.0%. LO) e4 .!. $2a Do alOmeLe 
Revenue collected by the municipal electric utilities........  24,583,022.13 


Aggregate revenue of the Commission and the municipal 
SICeCeeUrithies wae te a eee ee eee at ene Sy, $48, 120,129.26 
*Deduct : 

Revenue from power supplied to : 
Muntetpal electric utilities .o 12.2. $13,975,890 .69 
Wivdro-Piectric Railways. o..c1t.4- 87,530.69 14,063,421 .38 
(See footnote) 2 
COmpined Levene a ster Saei.s e wals ere $34,056,707 .88 


Note* This deduction is made due to the fact that the revenue of the municipal electric 
utilities is the source from which the Commission is reimbursed-for the cost of power supplied 
to such utilities. 
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TABLE No. 4 


Revenue from municipal electric utilities and other power 
eustomers: .2.0 oes we ee Oe $22,001,701. 16 
Appropriated as follows : 
Operation, maintenance, administra- 
tion, interest and other current 
EXGHSES.  Ohot yeree hs aac tena ee $16,404,769.61 
Reserves for sinking fund, renewal of 
plant and equipment and contingencies. 5,392,734. 59 
— 21,797,504.20 
Net surplus, after providing for all expenses and necessary 
fixed charges, credited to municipalities and shown in . 
their accounts 23.2. 020 00. (oe eae ee $534,196.93 


TABLE Note 
RURAL POWER DISTRICTS—OPERATIONS FOR YEAR 1927 


Central 
Georgian St. Ontario 
Niagara Bay Lawrence | Ottawa | and Trent Totals 
system system system system jsystem and 
Nipissing 
system 


$ c. $ re $ c. $ c. $ c. $ Cc. 
Cost of power as pro- 
vided to be paid 
under sec. 23 of 
the Act...... .......1:308,809- 74) 12,929.81) 7,085; 64)3921. 906) 2 3928s) 556 seo 
Cost of operation, 
maintenance and 
administration....| 235,553.62} 7,102.90) 4,464.42) 6;738.88] 15,098.82 268,958. 64 


Interest... ...... | 92,675.93) 5,124.98) 2617549) #2649155) 4940746) F108 iy 
Renewals... .........| 78,193.87] 3,645.70) - 1,965°38 ~ 2144.09) 4063732) "90;012736 
Contingencies and 

obsolence.. ......| 389,096.93] 1,813.86 982.69} 1,073.05} 2,088.30} 45,053.83 
Sinking fund: ...2.7) 20;764727!| 1,185.19 539.93 O10. 00) 60k wcine' tuk eee ae 


Total expenses .| 775,094.36} 31,752.44) 17,599.55} 16,902.09] 47,592.03) 888,940.47 


Revenue from custo- 
mers. .... 5.4. +s) 904,545-56) -33,885. 15) 18,852.11) 16,107.47)» 59,167, 8711082 556016 
Surplusig suk. leslie, 2 13227) 1,252; 00 0. 3. cae SL io oe eee oe 
Dehert i240 kk AAR eer get Se eee TOE OZ er es 794.62 
Net Surplussi, id) 5 SGA Ai stk el oe ee 


a a ee ee ie ee ee Pt ee hk 
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very substantial progress has been 
made in Ontario in the field of rural 
electrification. Practically all rural 
electrical service is now given through 
rural power districts which are 
operated directly by the Commission. 
There is now more than $5,200,000 
invested in the rural power district 
system established by the Commis- 
sion. ‘Towards this rural work the 
Ontario Government, pursuant to its 
policy of promoting the basic industry 
Ol -agricultime., as an the form’) of 
grants-in-aid, contributed 50 per cent. 
of the costs of transmission lines and 
equipment, or about $2,600,000. 
About 2,850 miles of transmission 
lines have been constructed to date, 
of which 910 miles were constructed 
during the past year, a mileage which 
exceeds that constructed in any 
former year. ‘There are now more 
than 25,000 customers supplied in 
the rural power districts. 


MuNICcIPAL ELECTRIC UTILITIES 


The following is a summary of the 
year’s operation of the electric utili- 
ties of the municipalities which operate 
under cost contracts with the Com- 
mission: 


RESERVES OF COMMISSION AND 

MUNICIPAL ELECTRIC UTILITIES 

The total reserves of the commis- 
sion and the municipal electric 
utilities for sinking fund, renewals, 
contingencies and insurance purposes 
amount to $65,533,185.60, made up 
as in Table No. 7 

The consolidated balance sheet of 
the municipal electric utilities, on 
page 229, shows a total cash balance 


of $3,014,832.48, and bonds and other 


investments of $1,696,237.66. The 
total surplus in the municipal books 
now amounts to $23,182,716.37, in 
addition to a depreciation reserve and 
sundry other reserves aggregating 
$11,322,805.74. 

The Commission has been sensible 
of the necessity of building up its 
reserves in order to maintain this 
important public service on a sound 
financial basis. During the past 
seven years there have been placed in 
operation. Power properties—includ- 
ing that of the Toronto Power Com- 
pany acquired by purchase—that 
have involved a capital outlay aggre- 
gating 136,000,000. As each of 
these properties came into actual 
operation supplying power to the 


TABLE No: 6 
Total revenue collected by the municipal electric utilities... . $24,583,022.13 


COs OMpo wel sacl. oh See. 
Operation, maintenance and administration. . 
Debenture charges and interest...... 
PRenrectatione wi. ee eae ea tne. 


Surplus for the year, includes surplus from 1S a ie 


The above covers only the mun- 
icipalities operating under cost con- 
tracts with the commission. 


ee: @f ees) ve 


eee ¢ se 


e+ eae e € 


$13,652,712.09 
4,681,466 .93 
3,694,855 .76 
1,262,000. 65 
23,291,035.43 


$1,291,986. 70 


systems of the Commission, the pro- 
Cesc) Ol Psetting up “reserves: com- 
menced. It may be pointed out that 
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TABLE No. 7 


Niatata SVSteml. . wc ee ee omteeds 
Georgian Bay SY Stctls. sees eee 
St. Vawrelice sVcteri> eect tee 
Rideau “Sy steric seers eer ee 
PhandereBay Syste er 
Cita wea. “Sy Sher 7. Sie re ee eee 
Central Ontario and Trent system. . 
Nipissing “systemie erate eee 
Bonnecheresstorace swe e ee 
Service buildings and equipment.... 
Hydro-electtic railways.scnea 3 3 


w Che) Oe ee Pelee ee eels, Wee ce 2a pe 


@ 9 Ye 0 © ple) feuie: 16° eee) Melon em ee RE oe cee 


eerie) <6. 8) el © gna Genie Miho) elle bl Shire ee 


eee 6 6 & oe ew, piel 6 Cel a1 ele ce on 


«eae! wile pa, Rie a Xe (ee eee ee Swe ie eee are 


@. Te Yo: <0, 8) 58 “el fele Vere BOE 6 Vb 16 2 6 me Ale 


ea te le fe Se fel te eo Ven 6 We iste) eres a! igi) -e) Ke 


© ek Fe rep e Gale! Vie, leh el ite he) ee, aes ae 


jo ie sey ‘el 9.6) ence! Wp el) Chke enon te! lak a wo cea 


e+e) e860) se) ww y+e) take! a Le Lie tee Fel Me “ay te Shia 


$23,673,222.79 
1,379,191.18 
333,995.98 
212,547.72 
612,547.82 
12,555.63 
2,105,281 .05 
145,692.83 
LE 20L 6d 
465,908 . 62 
156,332.18 


Insurance—Workmen’s compensation and staff pension in- 


SUCAL CCi wr Gia oan ee Rone. ne Tiere ee 


‘Total reserves. ol Commission 2.).15.- 
‘Lotal reserves ol anumicipal electricsitilities: tae a. eee ee 


Total-Conmnission/and municipal reserves ast ee ae 


the reserves of the Commission during 
the past three years have more than 
doubled. 

The following is a brief summary 
of the principal operations relating 
to the several systems of the Com- 
mission : 

NIAGARA SYSTEM 

The Niagara system embraces all 
the territory lying between Niagara 
Falls, Hamilton, and Toronto on the 
east, and Windsor, Sarnia, and 
Goderich on the west, served with 
electrical energy generated at plants 
on the Niagara river. 

There has been a steady increase 
in the number of consumers supplied 
on this system, and also in the loads 
supplied by the Commission to the 
municipalities. There are no large 
power developments under construc- 
tion by the Commission at the pre- 
sent time to serve the Niagara system 
and the power supply available from 
the Niagara river will all be in use 


o> Ale 20 (fe) 6. ew a eae Bye, fe Der wake ne ie hel ue 


@ eV.) woe) © a te) eh ome Lele a) wr cemen a te. 6 


1,820,545 .72 


$30,929,018 .13 
34,505,522. 11 


$65,434,540. 24 


about the end of the year 1928. In 
order to provide for the immediate 
future demands for power, the Com- 
mission has entered into a long-term 
contract with the Gatineau Power 
Company for 260,000 horsepower. 
Delivery of the first block of this 
power is to be made about the end of 
the year 1928. ‘This power will come 
from generating plants now being 
completed on the Gatineau river in 
the Province of Quebec, and will be 
received by the Commission at the 
inter-provincial boundary on the Ot- 
tawa river. It will be transmitted 
over a 220,000-volt steel-tower trans- 
mission line in the most direct route 
to Toronto where, at Leaside, the 
transmission line will be tied in to the 
Niagara system. ‘The construction 
of this line is well under way and the 
receiving station will be started early 
in 1928. ‘The power received from 
the Gatineau river will be 25-cycle 
power similar to the supply at present 
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given in the Niagara system of the 
Commission. 


The Commission in this system has 
a total capital investment of $157,- 
273,132.98 and accumulated reserves 
for renewals, sinking fund and con- 
tingencies aggregate $23,673,222.79. 
In the rural power districts of this 
system, which are operated directly 
by the Commission, the revenue for 
the year from customers was $904,- 
545.56, and the total cost of supplying 
the service was $775,094.36, leaving a 
balance of $129,451.20, which is 
placed to the credit of the districts in 
this system. ‘The greater part of this 
surplus is returnable to the users in 
the form of reduced rates or cash. 


With respect to the electric utilities 
of the municipalities comprising this 
system, the actual cost of power 
during the year was $416,246.54 less 
than the amounts of the interim 
bills. The municipal electric utilities 
operated with a net surplus of $940,- 
578.57 after providing $1,083,087.40 
for depreciation and $1,375,901.26 for 
the retirement of instalment and 
sinking fund debentures. Seventeen 
municipalities had deficits during the 
year, aggregating $8,529.33. The 
total revenue of the municipal electric 
utilities in this system was $20,791,- 
106.65, an increase of $1,3829,839.81. 


GEORGIAN BAy SYSTEM 


The Georgian Bay system serves 
that portion of the Province which 
surrounds the southern end of Geor- 
gian bay and lies to the north of 
ferLitory., “served by .tue | Niavara 
system and to the west of the territory 
served by the Central Ontario and 
Trent system. It extends from Kin- 


cardine on Lake Huron on the west 
to Uxbridge and Port Perry on the 
east, and as far north as Huntsville 
in the district of Muskoka. 

This system obtains its electrical 
energy from five hydro-electric de- 
velopments and one frequency chang- 
ing station. The latter is situated at 
Mount Forest and is used to transfer 
power in either direction between the 
Niagara system and the Georgian Bay 
system as required. The total capa- 
city of these plants approximates 
22,000 horsepower. As the aggregate 
demand of the various municipalities 
comprising this system has reached 
the available capacity of the existing 
generating plants, and as the system 
peak load has been increasing at the 
rate of approximately 2,000 horse- 
power per annum for several years 
past, an investigation was made 
during the year covering provision 
for new developments, and arrange- 
ments have been made to undertake 
the construction next year of a new 
development of Trethewey Falls on 
the south branch of the Muskoka 
River a short distance above the 
Hanna Chute development which will 
provide an additional 2,300 horse- 
power in plant capacity. Arrange- 
ments were also made to undertake 
a further development of 12,000 
horsepower for this system on the 
Musquash river which drains the 
Muskoka watershed. The construc- 
tion of this development will be 
started next year and probably com- 
pleted in about two years’ time. 

The past year was one of the most. 
successful in the history of the Geor- 
gian Bay system, both with respect 
to the generation and transmission | 
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departments controlled by this Com- 
mission, and the local distribution 
systems under the jurisdiction of the 
municipal commissions. The total 
capital invested by the Commission 
in this system is $5,315,625.84, and 
the accumulated reserves, inclusive 


of renewals, sinking fund, and con- . 


tingencies aggregate $1,379,191.18. 
The revenue for the year from the 
rural power districts on this system 
which are directly operated by the 
Commission, amounted to $33,885.15, 
whereas the total cost of service was 
$31,752.44, thus leaving a balance of 
$2,132.71 to be placed to the credit 
of the system, a substantial portion 
of which is returnable to individual 
consumers in the form of cash or 
reduced rates. 

The results obtained during the 
year by the electric utilities in the 
various municipalities have been most 
satisfactory. The actual cost of 
power during the year was $46,037.87, 
less than the total collections by 
means of interim bills. The total net 
surplus for the year from the various 
municipal electrical utilities amounted 
to $85,980.24 after providing $46,713. 
28 for depreciation, and $47,508.23 
for the retirement of instalment and 
sinking fund debentures. Seven 
small municipalities operated with 
losses aggregating $4,087.47, whereas 
the total revenue of the combined 
municipal electrical utilities of the 
system was $969,585.93. 


ST. LAWRENCE SYSTEM 
The St. Lawrence system serves 
the district immediately to the north 
of the St. Lawrence river between 
Brockville and Lancaster; the supply 
of power for the system being pur- 


chased from the Cedar Rapids Trans- 
mission Company, delivery being 
made at a point near Cornwall. Ser- 
vice is given to eleven municipalities, 
six rural power districts and two 
companies. 

The Commission in this system has 
a total capital investment of $1,328,- 
384.25 and accumulated reserves for 
renewals, sinking fund and contin- 
gencies aggregate $333,995.98. In 
the rural power districts of this sys- 
tem, which are operated directly by 
the Commission, the revenue for the 
year from customers was $18,852.11, 
and the total cost of supplying the 
service was $17,599.55, leaving a 
balance of $1,252.56, which is placed 
to the credit of the districts in this 
system. The greater part of this 
surplus is returnable to the users in 
the form of reduced rates or cash. 

With respect to the electric utilities 
of the municipalities comprising this 
system, the actual cost of power dur- 
ing the year was $5,811.56 less than 
the amounts of the interim bills. 
The municipal electric utilities 
operated with a net surplus of $37,- 
806.15 after providing $10,638.00 for 
depreciation and $10,843.03 for the 
retirement of instalment and sinking 
fund debentures. One municipality 
in this system had a small deficit of 
$205.28. The total revenue of the 
municipal electric utilities in this 
system was $210,947.33. 


RIDEAU SYSTEM 
The Rideau system serves the dis- 
trict in the vicinity of Smiths Falls, 
Perth and Carleton Place. Power is 
available from two generating plants, 
one at Carleton Place and the other 
installed by the Commission at High 
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Falls. Both are situated on the 
Mississippi river. The Commission 
also purchases power from the Rideau 
Power Company of Merrickville. The 
Carleton Place plant was in operation 
during the past year as a standby. 
The system supplies five municipali- 
ties situated between the Ottawa and 


St. Lawrence rivers, west of Ottawa. 


The Commission in this system has 
a total capital investment of $1,173,- 
928.46 and accumulated reserves for 
renewals, sinking fund and contin- 
gencies aggregate $212,547.72. 


With respect to the electric utilities 
of the municipalities comprising this 
system the actual cost of power dur- 
ing the year was $9,886.27 less than 
the amounts of the interim bills. The 
various municipal electric utilities 
operated with a surplus of $23,874.73 
after providing $8,984.00 for depre- 
ciation and $13,212.09 for the retire- 
ment of debenture debt. There were 
no deficits. The total revenue of the 
municipal electric utilities in this 
system was $224,793.97. 


THUNDER Bay SYSTEM 


The Thunder Bay system serves 
the municipalities situated in the 
district of Thunder Bay at the head 
of the Great Lakes. Power supply for 
this system is obtained from the 
Commission’s hydro-electric develop- 
ments on the Nipigon River, about 
seventy miles east of Port Arthur. 
The Cameron Falls generating station 
is complete with an installation of 
75,000 horsepower. Storage works at 
the outlet of Lake Nipigon regulate 
the outflow from the lake and the res- 
ervoir capacity is sufficient to provide 
for a complete regulation of the flow. 


Apart from the demand for power 
for the ordinary domestic, commer- 
cial and municipal purposes of the 
cities served, the principal demand 
for power comes from terminal grain 
elevators and pulp and paper mills, 
the latter utilizing the greater portion 
of the generating plant output. Dur- 
ing the past year, three of the ground 
wood pulp mills served by the system 
have been obliged to curtail produc- 
tion on account of adverse market 
conditions in that particular product. 
This has resulted in a lower power 
demand on the system than was anti- 
cipated. One of these mills operated 
at approximately one-third of its 
capacity during the year while the 
other two mills were closed down 
completely, one in July and the other 
in October. This condition is only 
temporary, however, as one mill 
ceased operation to complete the con- 
struction of a large extension to its 
plant, including the installation of a 
paper machine, and will resume 
operations again in July of next year 
fully equipped to manufacture news- 
print paper, thus being assured of a 
local market for its ground wood pulp. 
The other mill, after closing down, 
was taken over by one of the strongest 
companies operating in Canada, and 
aitesadditional) contract: has. been 
executed with the Commission for 
22,000 horsepower covering the 
supply of power for a new mill. 
Delivery of this power starts at the 
end of 1930. ‘This mill will also be 
equipped to manufacture newsprint 


paper and thus, a recurrence of the 


adverse conditions experienced with 
these ground wood pulp mills is 
unlikely in the future. 
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The loss of load caused by these 
conditions has, however, been more 
than offset by the construction of a 
new pulp mill fully equipped to 
manufacture newsprint paper; and 
also by the construction of a large 
extension to an existing pulp and 
paper mill which has more than 
doubled its demand for power on the 
system. ‘These additional loads, to- 
gether with the power supplied for 
the first time to the city of Fort Wil- 
liam during the year, have resulted 
in a substantial increase over the 
previous year in power sold from the 
system. 

Due to the curtailment of the de- 
mands for power from the various 
pulp mills and to the fact that con- 
struction programmes for new mills 
and extensions to existing mills have 
been delayed, the construction work 
on the new Alexander development 
was temporarily closed down at the 
end of the year. It will be resumed 
again at an indefinite future date and 
so arranged that the new development 
will be ready to deliver power when 
required. 

The city of Fort William was served 
for the first time at the beginning of 
the year, and has received service for 
nearly eleven months of the fiscal 
year. The highest twenty-minute 
demand established during the year 
was 8,660 horsepower, and the aver- 
age for the year 7,194 horsepower. 

The highest peak established by 
the city of Port Arthur during the 
year was 32,393 horsepower, being 
4,176 horsepower greater than the 
highest peak established during the 
preceding year. The average load 
for the same period was also 1,988 


horsepower greater than for 1926. 
A new pulp and paper mill was 
placed in operation at Port Arthur 
during the year, and the capacity of 
an existing pulp and paper mill was 
doubled during the same period. As 
these two additional loads were only 
served for a portion of the year the 
actual increase does not appear to be 
as great as it would have been had 
these loads been on the system for the 
full year. This accounts for the 
difference between the increase in the 
average load and the increase in the 
peak demand as compared with the 
previous year. 

The 1927 annual financial state- 
ment for the Thunder Bay system, 
although showing a loss, proves the 
system to be in much better condition 
than in previous years and indicates 
improvement and progress, as the 
total average load sold, notwithstand- 
ing the reductions for the ground 
wood pulp mills, increased by 6,626 
horsepower over 1926, with a cor- 
responding increase in revenue. In 
addition, the system for the first time 
set up sinking fund reserve, this 
amounting to $130,022.16 for the full 
year. --Thevother reserves setup sar 
the year were, contingencies and 
obsolescence $60,626.05; being ap- 
promimately $36,000 greater than 
for 1926 and for renewals $107,267.29; 
or, approximately $8,000 greater than 
for 1926. Thus, the total reserves 
set up during 1927 exceeded those for 
1926 by $174,765.42; whereas, the 
total deficit for the year was $64,042.- 
05. 

The Commission, in the Thunder 
Bay system, has a total investment 
of $14,144,679.68, and accumulated 
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reserves for renewals, contingencies, 
and sinking fund aggregating $612,- 
547.82. The total revenue of the 
municipal electrical utilities in the 
system was $1,176,952.60, or $431,- 
000.05 greater than in 1926, and the 
total revenue collected by the Com- 
mission for power sold to the munici- 
palities and private companies was 
$1,030,395.10; being $189,080.51 
greater than for total collections from 
customers during 1926. ‘The three 
municipalities served by this system 
operated with a net surplus of $89,- 
054.76 after providing depreciation 
to the extent of $23,970.00 and $23,- 
600.65 for the retirement of deben- 
ture debt, although one shows a net 
loss of $10,363.17. 

Due to the construction of addi- 
tional terminal grain elevators and 
extensions to those already in opera- 
tion, to the resumption of operations 
next year by certain pulp mills, and 
to the new pulp mill load originating 
during the past year which will be 
Sipplica sot ule iil term of the 
coming year, the prospects for the 
future on this system are most 
promising and studies and investiga- 
tions already completed, based on 
accurate information, give indica- 
tions of surpluses for next year and for 
several years to come. 


OTTAWA SYSTEM 


The Ottawa system comprises the 
city of Ottawa and the Nepean rural 
power district. It receives its power 
from a hydro-electric development on 
the Ottawa river adjacent to the city. 
Power for the Ottawa system is pur- 
chased through the Hydro-Electric 
Power Commission from a private 
‘corporation and, therefore, the muni- 


cipalities of the Ottawa system are 
not acquiring any equities nor estab- 
lishing reserves in power generating 
and transmission systems. It is in- 
teresting to note that, although 
Ottawa enjoys a very low uverage 
cost for electrical energy for domestic 
service, its net surplus after providing 
$56,410.00 for depreciation was $50,- 
116.64, an amount almost equal to 
the revenue received by the electrical 
utility of the city for the commercial 
power service it supplied. This is in 
addition to ret ring $19,410.13 deben- 
tures debt: 


CENTRAL ONTARIO AND TRENT 
SYSTEM 


The Central Ontario and Trent 
system serves the district bordering 
the north shore of Lake Ontario, the 
westerly limit being the village of 
Pickering and the easterly, the muni- 
cipality of Kingston. The nucleus of 
this system was a group of properties 
formerly controlled by the Electric 
Power Company, Limited, and 
operated by it through the agency of 
twenty-two subsidiary companies. 
These properties were all purchased 
by the province of Ontario on March 
1, 1916, and have been operated by 
the Commission as trustee for the 
Province since June 1, 1916. Since 
that date the system has been greatly 
enlarged in order to meet the con- 
stantly growing needs of the district. 

Twelve municipalities operating 
their own distribution systems under 
contract with the Commission, are 
grouped in what is known as the 
Trent system. 

Fifteen municipalities where the 
Commission on behalf of the Province 
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operates the distribution systems and 
three municipalities receiving power 
under special conditions, are termed 
the Central Ontario system. 

The power supply for the Central 
Ontario and Trent system, which is 
obtained from a number of power 
developments situated on the Trent 
and Otonabee rivers, has been some- 
what taxed during 1927, owing to the 
sudden growth of load. Within the 
year the Commission has received 
requests for an additional 8,000 
horsepower in one municipality alone 
and this, combined with the more 
than normal growth of load for the 
rest of the system, has created an 
unusual condition for the future. 
‘This is to be met by the construction 
of a new 44,000-volt line from Trenton 
to Oshawa and by the execution of a 
contract with the Gatineau Power 
Company for a future delivery of 
power. 3 

For financial purposes, the Nipis- 
sing system referred to below, is in- 
cluded with the Central Ontario and 
Trent system. After operating, main- 
tenance and interest charges were 
met out of the revenue from the 
system, the balance remaining was 
insufficient by the sum of $11,785.11 
to meet in full the necessary amorti- 
zation and depreciation reserves. The 
total reserves to date, provided out 
of earnings and held specifically for 
the benefit of the system, amount to 
$2,250,973.88. | 


NIPISSING SYSTEM 


This system serves the district 
adjacent to and inclusive of the city 
of North Bay, the town of Powassan 
and the villages of Callander and 


Nipissing. The plant and properties 
comprising this system form a part 
of those acquired by the Province in 
1916 from the Electric Power Com- 
pany, limited, and) have) been 
operated by the Commission since 
that date in a manner similar to that 
employed in the case of the pro- 
perties in the Central Ontario district. 
Two hydro-electric developments 
serve the Nipissing system, both 
being situated on the South river, one 
at Nipissing and the other at Bing- 
ham Chute. 

Investigations were carried on dur- 
ing the year respecting the provision 
of additional hydro-electric develop- 
ment which will soon be required. 
There has been a steady increase in 
the demand for electrical energy 
especially in the city of North Bay, 
and it is anticipated that the entire 
available capacity of the two existing 
developments will be required to 
supply the demand during the coming 
year. Plans are being prepared to 
begin the construction of the new 
development during the next twelve 
months so as to provide for meeting 
the increase in load before the muni- 
cipalities are confronted with the 
seriousness of a power shortage. 


Due to the expiration of the fran- 
chise in North Bay;: under which 
service has been given in the past to 
that municipality, negotiations have 
been carried on with the city council 
covering future operations, and such 
progress has been made that it is 
expected that in all of the muni- 
cipalities on the system by-laws will 
be submitted to the ratepayers during 
the coming year respecting the pur- 
chase of the local distribution system, 
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thus permitting operation in accord- 

ance with the standard practice 

under the Power Commission Act. 
THE ANNUAL REPORT 

The Table of Contents, pages xxi 
and xxii, conveys a good understand- 
ing of the scope of the matters dealt 
with in the Report, to which there is 
also a comprehensive Index. To 
those not conversant with the Com- 
mission’s Reports the following notes 
will be useful. 

In Section II, pages 7 to 48, dealing 
with the Operation of the Systems, 
are a number of interesting diagrams 
showing, graphically, the increase in 
the loads on the various systems. 
Tables are also presented showing 
the amounts of power taken by the 
various municipalities during the 
past three years. 


The rural distribution work of the 
Commission has proved of wide- 
spread interest and special reference 
to this is made in Section III, on 
pages 56 to 66. The power dis- 
tributed to rural districts is, and 
probably must always be, but a 
relatively small proportion of the 
power distributed by the Commission. 
The supplying of electrical service in 
rural areas, and especially on the 
farm, has, however, been of great 
economic benefit to Ontario. The 
Provincial government grants-in-aid 
to this work have been of assistance 
to agricultural activities, and have 
enabled the Commission to extend 
transmission lines to many areas 
which could not otherwise have 
received the benefits of electrical 
service. 

In Sections IV, V and VI will be 
found information respecting progress 


of work on new power developments 
and on transmission system exten- 
sions, together with photographic 
illustrations. 

About three-fifths of the Report is 
devoted to statistical, financial data 
which are presented in two Sections, 
TXvand) xX: 

Section IX presents in summary 
form the financial statements relating 
to the operations of the Commission 
in the generation, transformation and 
transmission of electrical energy to 
the co-operating municipalities. It 
is introduced by an important expla- 
natory statement which appears on 
pages 108 to 113, to which special 
reference should be made. 

Section X presents in summary 
form the financial statements relating 
to the operations of the municipali- 
ties in the localized distribution of 
electrical energy to consumers. It 
also contains details of the costs of 
electrical energy to consumers in the 
various municipalities and tabular 
statements of the rates in force which 
have produced these costs. An ex- 
planation of the various tables and 
statements is given at the commence- 
ment of this Section on pages 223 to 
225; and a special introduction to 
Statement ‘‘D,’’ which relates to the 
cost of electrical service in Ontario, 
together with a diagram, appears on 
pages 327 to 329. 

In its Annual Reports the Com- 
mission aims to present a compre- 
hensive statement respecting the acti- 
vities of the whole undertaking under 
its administration. Explanatory 
statements descriptive of the opera- 
tions of the Commission in various 
branches of its work are suitably 
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placed throughout the Report in 
order that the citizens of the Province 
may be kept fully informed upon the 
-working-out of the Commission’s 
policies. 

To-day the Commission is distri- 
buting about one million horsepower, 
and the ‘‘Hydro”’ organization has 
become firmly established in the 
general social, commercial and indus- 
trial structure of the Province. Re- 
cognizing the needs for the future, 
the Commission is employing every 
means within its power to provide 
for the further development, in the 
most economic manner, of the un- 
developed provincial water-power 
sites, so that hydro-electrical energy 
may be available at a minimum cost 
as and when required to meet the 
needs of the public. This policy of 
public-ownership and development 
does not preclude the Commission 
from occasionally purchasing elec- 
trical power when it finds it is good 
business to do so, and such special 
purchases of power are in no way to 


be regarded as a departure from the 
general policy of the Province with 
respect to its hydro-electric resources. 

The Commission has devoted 
special attention to facilitating the 
building-up of suitable reserves in 
order that the property of the muni- 
cipally-owned undertaking may be 
fully safe-guarded, as well as main- 
tained in a highly-efficient condition. 
It is believed that the efforts along 
these lines have met with the special 
approval of the interested munici- 
palities. 

It is again my privilege on behalf 
of the Commission to express its 
appreciation to the Press of the Pro- 
vince for its service to this great 
undertaking. Also, the Commission 
is deeply sensible of the loyal co- 
operation of its staff, and of the good- 
will and support of the members of 
all the local organizations connected 
with this extensive public work. 

Respectfully submitted, 


CHARLES A. MAGRATH, 
Chairman 
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HIGHLIGHTS FROM THE MUNICIPAL SECTION OF THE 1927 ANNUAL REPORT 


Total 


‘* Liabilities 


*e Bowityiin: H.-H ReC 


Durplusaceiiinuisteder y. .4.ts%. 
Operating surplitsiorl927...)5.. 3 


During the year cash refunds were 
made to individuals and munici- 
palities aggregating approximately 


Maimcipalplantcostes... =i ace 
BankwmnG Cash acc ma gis |. J oes 
Securities and investments... .. 
ft Le SASSELS Si bi emer teens Bo Ssl te ed 91,935,884 . 00 
ns 47,287,156.23 
Resetves for depreciation, etc... « . 
Reserves for Sinking Fund....... 


Debenturesmpaic ores 2, ...15'.)). 


wi fe sie’ tone pe wes) pee ws) 0s hee) a. vo 


1927 Increase over 1926 

a4) (PpOn,D 22.250 758 $4,905,634. 90 
a 3,014,832 .48 878,541.69 
1,696,237 .66 295,921,238 


9,196,474.78 
5,014,417 .36 


11,322,805 .74 1,014,513. 24 


65508, 009 0T7 799,234.76 
ie 6,648,767 .38 1,154,887 .55 
ai 10,145,205 .66 2,096,337 .13 
ae 10,233,684 .58 915,730.10 
15291056870 114,798.25 


$365,000.00, which of course reduced 
the accumulated surplus by that 
amount. 
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Of the 252 municipalities whose was $1,291,986.70, after providing 
operation is included in the report, $1,521,510.30 for the retirement of 
only 12 had gross deficits aggregating debentures, and $1,262,000.65 for 
$6,505.12, while the net surplus for all depreciation. 
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Application of Hydro-Electric Power to 
Farm Work 
Article No. 14 


‘PHEN the extension was and other farm buildings is about 
made north of Wood- balanced, and advantageous appli- 
bridge in 1924, service cation is being made with a view to 
was connected to the the saving of labour and effort in 
farm of Mr. Henry Ellis,which is both the home and the barn. The 
located north of Kleinburg. The im- installation consists of : 

portance of the service in the house 


ion eacrimMeisetoUrONLIo Switches es. 74. vars 2s hee es ', 1,200 watts 
Lighting in barn and other buildings, 14 on 6 switches........ aber 
I ee IC eee ee. Pe be Oe ee. a) ahs kh ek LOOMS 
Mati nae on. a Nee ee ERR ee de ae ae Tee Lscce | 
AB RTE a eG OPES et ae ee ae: al 62 od ee ere 600 * 
SUTTON Was sR SGN Sae oe a 2 1360"> 
Pre Oia teers sy eCelii. «ly << 2%. v ) a. Wee 3 5 ee Op ee ere Wel be ais 
Pep io ou onrocep well. tor bari USesimereer ) so. asec; * 746 * 
rol RlVes STEVEN CL Ye OSI E (6) 05 0c) gece a ol a ae ee poe 
14 h.p. motor on direct belted cream Stet y2 VieN E018 eRe go mean 186 
TOtePeoneeClred Oat: ... . io. «:i 2 ee oa heer On02 te 


The. arrangement of location of buildings on this farm ts very convenient 
for operation of the place and for distribution of the electric services. 
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The net cost and consumption for submitted below. ‘The service sup- 
the twenty-five months’ period are _ plied is Class 3. 


From May 31, 1927, 
To May 31,1927 To April 30. 1928 


Service charge, ts) ccc Se eee $3.85 $3.85 
Consumption for first 42 kw-hr. per month 5 cents 4 cents 
Balance of uses per month’... 22. 2 cents 2 cents 
Prompt payment discount;,cor ss) ate 10% 10% 
Consumption 
Months. Ending Total At 2nd Rate Net Bill First Kw. Rate 
1926 i 
3 June 30 84 $14.18 5 cents 
4 Octs. ot 173 5 21.51 D ae: 
1927 
3 jag ol 221 95 17.78 oF ay 
4 May 31 267 99 23.20 Oe 
3 Aug. 31 129 3 14.99 aa 
3 Nov. 30 253 127 Li 22 2 eae 
1928 
2 athe eo 267 183 13.25 Ae Ge. 
3 April 30 178 52 1p, 87 2 be nd 


The living room and winter kitchen. 
The automatic water system under 
pressure makes tt possible to have hot 
Mater by using a corl in the furnace or a 


water front in the kitchen stove. 


bie BOLLE LIN 


203 


AU UL LU LR ULTRA UU Ee 


An automatic water system provides a soft water supply for bathroom and 


kitchen, wncluding hot water. 
sure 1s from 20 to 40 lbs. 


The average consumption and costs 
ares. 


Consumption per month 62.9 kw-hrs. 


Cost per month, includ- 
ing service charge. . .$5.52 


Cost per kw-hr., includ- 


ing service charge... 8.8; cents. 


Mr. Ellis gives the following uses 
as made with the Hydro service on 
this place. Those in the house con- 
sist of the ordinary requirements for 
a family of six, 2.e., for water service, 
including that for a bath room, the 
washing machine for a family of this 
size, andthe electric iron. In the 
barn, besides lighting, power is used 
for the following : 


This one has a storage tank. 


The range of pres- 


Chopping 400 hundredweight of 
chop per year. 


Separating cream from the milk of 
11 cows; this service taking 20 minutes 
each time every morning and night 
every day in the year. 

Pumping water from a deep well 
for 30 head of cattle, 6 horses and 
25 pigs. 


As a possibility for the future it is 
proposed to include a_half-horse- 
power portable motor for driving a 
fanning mill, emery stone, etc. This 
is considered a better form of applica- 
tion of power instead of having a line 
Shafting driven by his 3-horsepower 
motor now installed. 
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The washing machine, electric tron, 
table grill or toaster, and the service 
entrance in the summer kitchen. 


{t is to be noted that the total net 
cost per annum is $66.24. 

Mr. Ellis is very enthusiastic in his 
expressions with reference to the 
great saving of labor effected by the 
application of his Hydro power to 
the work partially itemized, both in 
the house and in the barn. 

The applications on this farm are 
considerably greater than those on 
the 8. A. Davis.place, which was 
written up in our Article No. 1. For 


purpose of comparison, we are sub- 
mitting the records of this farm where 
the service, while quite satisfactory 
to the owner, is not applied to as 
many kinds of work nor as much 
work. 


The cream separator with a 4 horse- 
power motor, direct belted to the machine, 
a belt tightener with spring control pro- 
vides for the necessary slip to allow time 
for the separating element to come to 
speed. On most forms this part of the 
electric service 1s considered a boon by 
the person who formerly had to man the 
crank. The amount of power used per 
month on most farms ts less than 5kw-hr. 
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MOTUMUMIUWUTLIUWNUMIWLVUUTIU LIVNI TSU 


Consumption 
Months Ending Total At 2nd Rate Net Bill First Kw. Rate 
1926 
5) June 30 52 $12.74 5 cents 
4 Oct ol 134 19.89 Sy 
1927 
3 Jan. 3l 151 25 16.52 oe 
4 May 3l 239 yal 22.70 Oe eat 
5) Aug. 31 10.40 4 * 
3 Nov. 30 81 tool 4 “ 
1928 
2 Jan. 31 115 ol 10.51 7 re 
3 April 30 105 14.18 Area 
The average consumption and costs are : 
CoueiigiOne ner NON AOU tame seek fee Eh ers) he ay Ss heey 01.4 kw-hrs. 
CG tepcmmion dean ClidingrseiiGercHalve o,f ey. ns fe aS xs $4.81 
C octeoctaaw eur sineiidine service charge! £. 23)! 5.2 iyigue vs a on scents. 


The 64-inch plate chopper, driven by 
a 8-horsepower motor mounted fon the 
cetling. The supply to the chopper ts 
from a bin above, through the spout shown 
on the left of the hopper, the chop being 
delivered to the box on which. the chopper 
1s mounted. The hay on the right had 
just been put down. The tank back of 
the chop bin ts an expansion tank con- 
nected to a watering trough on the outside 
to prevent breakage tn case of 1ce forming 


in the trough. 
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Totalizing and Remote Metering Methods 
By H. S. Baker, Meter Supervisor, H.E.P.C. of Ont. 


(Continued from May Number) | : 


SHows The Potentiometer 
Method ~ -of remotes metering 
and totalizing. This system is 
capable of a high degree of accuracy 
(for remote metering) but requires an 
accurately regulated supply of a small 
d.c. amperage at both transmitting 
and receiving ends. ‘The supply of 
d.c. amperage can be taken from a 
couple of dry cells in parallel as only 
about 10 milliamperes at a fraction of 
a volt isrequired. The amperage can 
be automatically regulated to agree 
continuously with a standard cell and 
resistance, by using standard Leeds 
and Northup recorders, or it can be 
set to standard value daily by means 


Vige do. 
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| POTENTIOMETER METHOD | 

| Or Remote JOTALIZING 

| PLANT N?/ PLANT N22 

| — ttt 
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of a slide resistance and indicating 
ammeter. The batteries in one par- 
ticular instance ran down roughly 
one percent in 4 or 5 days and re- 
quired renewing every 5 months, 
no increase of current was ever noted 
as might be occasionally expected if 
the battery current were affected by 
varying temperature. 

If three wires are used between 
transmitter and receiver, then a 
bridge circuit can be used and requires 
only the one source of power which 
can be at either end. In this case, 
quite wide variations in the supply 
voltage do not affect the accuracy of 
the réceiver! “tris assumeds ena 
temperature effects upon two of the 
conductors will be alike and balance 
out. 

The source of mechanical power for 
operating the transmitting potentio- 
meter can be from a multi-element 
totalizing wattmeter, or if a number 
of transmitters are used, then each 
can be operated from its own single 
element wattmeter. The delivered 
d.c. voltages from the transmitters 
can be summed up to feed one 
receiver. 

It may be desirable to have in the 
load dispatchers office a separate 
totalizing receiver for each Generating 
Station, and then by means of a local 
bridge circuit have a grand total meter 
fed from transmitters in the various 
sub-total meters. 
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The Leeds and Northup recorder 
used as a graphic millivolt-meter may 
have a full scale voltage of almost any 
desired value, say from 8 millivolts 
d.c., to any higher value. 

The instrument contains a slide 
resistance potentiometer from which 
a voltage is picked off depending upon 
the position of the sliding contact, or 
the pen of the instrument, which are 
connected together. This voltage is 
bucked against the incoming voltage 
to be measured and the difference 
applied to a _ sensitive D’Arsonval 
galvanometer. 

If the position of the sliding contact 
and pen do not produce the correct 
counter e.m.f., to balance out the 
incoming voltage then a slight current 
will flow through the galvanometer 
and deflect its pointer. The deflected 
pointer is grasped by a pair of con- 
tinually oscillating arms and the 
obstruction to the motion of the arms 


causes a friction clutch to move the 


sliding contact and pen toward the 
point of accurate balance, when the 
galvanometer will return to zero 
current position and the incoming 
voltage circuit will be delivering zero 
current! to the recorder.. This in- 
strument might be called a mechani- 
cal relay type of instrument as it 
contains no make and break contacts 
but does act as a relay in which the 
motion of the galvanometer pointer 
controls the application of mechanical 
power from a continuously running 
motor to a pen mechanism. 
TAD Shows the 
Method of Remote Totalizing. 
A Kelvin balance type of wattmeter 
element is used to produce a torque 
proportional to the power to be mea- 


Current 


CURRENT METHOD 
OF REMOTE TOTALIZING 


—., 


ELWIM BALANCE 
— |MATTALTER LLEMIENT 


—I1]0)11/ 


x BATTERY 
DIMECT CURAENT 
TOTALIZING BUS 


TOTAL PIETER |\>— DC AMMMETER 


FROM OTHER 
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sured. This can, if desired, be a 
multi-element meter. This torque 
is balanced out by the negative torque 
of a D’Arsonval type of meter element 
whose current is automatically regu- 
lated to produce balance. The mom- 
entary difference between these two 
torques (before balance is obtained) 
closes one or other of a pair of con- 
tacts which in turn operate a motor 
forwards or backwards that varies a 
rheostat and adjusts the D’Arsonval 
current towards the correct value to 
produce balance. 

As the D’Arsonval current is pro- 
portional to its torque which balances 
the load torque, this current is also 
proportional to the load to be mea- 
sured, and can be transmitted long 
distances to the receiving instrument. 

The sum of several such currents 
can be fed through one receiving 
instrument which can be a D’Arsonval 
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type of ammeter, either indicating or 
graphic. 

An ampere-hour meter in series 
with the receiver will register total 
kw.-hr. 

Separate receiving meters can be 
used at the receiving end with each 
transmitted circuit if desired with- 
out complicating the totalizing ar- 
rangement. 

The source of d.c. supply to feed 
the transmitter does not require to 
have a constant voltage as the auto- 
matic balance arrangement will take 
care of variations of supply voltage as 
well as of variations in load to be 
measured. A source of direct cur- 
rent with wide and sudden variations 
should however, be avoided. 

The Writer has not had personal 
touch with the practical working out 
of this and the following schemes and 
it is hoped that those in closer touch 
will fill in such data as have been 
omitted, during the discussion period. 


PRE SISTANCE (OR INVERSE CURRENT) METHOD 
OF REMOTE TOTALIZING 


POLARIZL0 RELAY 
OO WATTMETER OPERATING 
RHEOSTAT TRANSMITTER 


\. | PESISTANCE EQUAL TO Z¢R0 
\cene POSITION RESISTANCE 


Of AMEOSTAT 


Ee TOTALIZING RINC BUS 


Fig. 18 


Fig. 18. Shows the Reststance or 
Inverse Current method of remote 
totalizing. 

The transmitter consists of a watt- 
meter which operates a rheostat and 
cuts in resistance in proportion to the 
feeder load to be measured. Zero 
load is not necessarily zero resistance 
as it is desirable that a slight negative 
indication be obtainable for proper 
checking of zero as approached from 
above and from below. It may also 
be necessary to transmit negative 
values of load when reversal of power 
in that particular feeder occurs. 

Fach transmitter will have a de- 
finite position of sliding contact 
representing zero power. 

Consider all transmitters on zero 
position connected in series by means 
of the copper conducting wires from 
transmitters to receiver. There will 
be a considerable copper resistance of 
connecting wires in series with the 
total resistance to be measured, and 
hence the resistance of the trans- 
mitters should be made high enough 
so that the temperature variation of 
the: ‘copper mresistance isa) eeiuall 
fraction of the total. 


The reading of the totalizing ohm- 
meter with all transmitters on zero 
position will, of course, indicate zero 
total power. 


A sliding contact resistance is 
shown to compensate for temperature 
changes in copper resistance. This 
adjustment is periodically performed 
as follows ;— 


The polarity of the main d.c. supply 
is reversed by means of a reversing 
switch. Polarized relays at each 
transmitter then cut out the trans- 
mitters and cut in blocks of resistance 
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corresponding to zero position of 
transmitter. If the total ohmmeter 
does not now show correct deflection 
for zero total load, then the compen- 
sating rheostat is varied till it does. 
The polarity of the d.c. supply is then 
put back to normal and the trans- 
mitters are automatically cut in 
service again. 

If the source of d.c., is accurately 
regulated as to voltage, then the 
ohmmeter does not require a potential 
coil, and an ammeter calibrated in 
ohms can be used. 

On account of the high value of the 
total resistance it has been found in 
one case desirable to use a rather high 
value (1200 volts) of d.c. supply from 
a generator using a Tirrill regulator. 
This system was of the order of 200 
miles in extent, using No. 8 copper 
conductor. 

fig. 19. Shows the Impulse Method 
of remote totalizing. 

The transmitter consists of a make 
and break commutator on the shaft of 
a watthour meter. The resulting 
impulses operate a relay at the re- 
ceiving end which in turn operates a 
reversing relay that simply turns a 
condenser end for end and then back 
again at each impulse. The two 
reversals of the condenser allow two 
condenser charges to be discharged 
through a receiving d.c. ammeter 
(either graphic or indicating). 

The value of these condenser char- 
ges depend on the supply voltage 
which should be of a fixed value. 

The load to be transmitted pro- 
duces in the transmitting watthour 
meter a number of impulses per 
minute proportional to the load. The 
number of condenser discharges per 


IMPULSE METHOD 
oF REMOTE TOTALIZING. 
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Fig. 19 


minute through the receiving am- 
meter is a measure of the average d.c. 
flow through this meter and hence a 
measure of its indication, which 
represents transmitted reading. 


The figure shows two transmitters 
feeding into one receiver. Should 
one condenser discharge into the 
receiver and into the second condenser 
just before the instant that the second 
condenser was disconnected from the 
receiver, then some charge would fail 
to flow through the receiver that 
should have done so. ‘The writer is 
not aware if this consideration re- 
presents a practical error but if so, 
then resistances between each con- 
denser and the receiver would mini- 
mize the back feed mentioned. 

An impulse counter is shown for 
each transmitter which registers kw- 
hr., for that transmitter. 
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Fig. 20 


The writer is not aware as to the 
practical working out of the effect of 
commutator friction upon the accu- 
racy of the transmitting watthour 
meter, or variation of this friction 
with time. 

Fig. 20. Shows the frequency 
Method of remote totalizing. 

Wattmeter No. 1 measures the first 
block of power to be remotely 
totalized. The mechanical force from 
this wattmeter element bears down on 
the lever shown. ‘This force is ba- 
lanced by the opposite force of the 
frequency meter element acting on 
the same lever. Both the wattmeter 
and the frequency meter should have 
straight line relations between mea- 
sured quantity and torque. Should 
the frequency arriving at the fre- 
quency meter be lower than the value 
necessary to balance the torque from 
the wattmeter, then the lower contact 
will be closed and the reversing motor 


will run in a direction to raise the 
frequency delivered) by the’ “a-:c: 
generator to the frequency meter. 
When balance occurs and the re- 
versing motor stops, then the fre- 
quency is at a value representing the 
amount of watts received by the 
wattmeter. 

This frequency is transmitted to the 
location of transmitter No. 2 and 
energizes a frequency meter there. 

The torque from this second fre- 
quency meter plus the torque from 
transmitting wattmeter No. 2 both 
bear down on the lever of transmitter 
No. 2. Opposed to the sum of these 
two torques is the torque of a third 
frequency meter and if balance does 
not obtain, then the lever contacts 
operate the second reversing motor 
and regulate the second frequency till 
this torque balances the value of the 
first frequency plus the second watt- 
meter. 

When balance is established, then 
the second frequency measures the 
total watts of No. 1 and No. 2 trans- 
mitters, and a receiving frequency 
meter then registers total kw. load. 
This system appears to contain a 
large number of moving parts and if 
the frequency elements (translating 
frequency into torque) are of the 
whirling magnet and aluminum cup 
type, driven by synchronous motor, 
then there would appear to be an 
error due to varying temperature of 
this element. 

Fig. 21. Shows the Selsyn Method of 
remote totalizing. 

Transmitter No. 1 consists of a 
Selsyn motor or induction regulator 
having three phase wound rotor and 
three phase stator. The mechanical 
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position of the rotor is determined by 
the deflection of the wattmeter on 
No. 1 block of power. 

This position in turn determines 
the phase position of the voltage 
triangle delivered by the rotor of 
Nowe transmitter: to. the’ stator jof 
No. 2 transmitter. 

The mechanical position of No. 2 
transmitter is fixed by the wattmeter 
on No. 2 block of. power., This 
mechanical position in turn deter- 
mines the difference in phase positions 
of the triangles received by, and 
delivered by No. 2 transmitter. The 
final triangle received by the receiver 
then is advanced ahead of the supply 
triangle by the sum of two time angles 
representing the two component loads. 

This receiver measures the advance 
of its rotor triangle ahead of the 
supply voltage triangle which is total 
kw. load. . 

The writer is not aware of the 
accuracy of this method or of the 
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effect of phase displacement between 
sending end and receiving end of one 
ccnnecting transmission. 

Fig. 22. Shows the _ Voltage 
Ratio method of remote indication 
without totalizing which has for the 
receiving instrument two or more 
stationary coils mounted at different 
angles and acting upon a moving 
armature which is in balance and free 
to rotate without deflecting a spring. 
The relative strengths of the current 
in the coils determine the position of 
the free armature. 

The transmitter may be induction 
type as a Selsyn motor or may be a 
slide resistance with voltages picked 
off from the slider to either end. A 
form of this device used to give 360 
degree angle of transmitted motion 
may consist of two Selsyn motors as 
transmitter and receiver or may have 
a circular resistance disc as trans- 
mitter and Westinghouse indicating 
power factor meter as receiver. The 
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transmitting disc has two conducting 
segments occupying 60 degrees each 
and on opposite ends of one diameter. 
These are connected to the source of 
power through slip rings. The re- 
maining two spaces on the disc are 
occupied by resistance windings. 
Three brushes at 120 degrees apart 


play on the circumference of this disc 
and feed the three coils of the receiver. 
The maximum theoretical error from 
correct reproduction of the trans- 
mitted angle is 1.2 mechanical de- 
grees. This device is suitable for 
transmitting position of field rheostat 
finger, or turbine gates or water [evel. 


{ commemenay I} 


Power System Comparisons 


“\N its issue of May 5, 1928, the 
| Electrical World gives statistics 
covering the larger electric sys- 
tems on the North American con- 
tinent for the year 1927. These are 
limited to only those having an output 
of over 100,000,000 kw-hrs. Of such 
systems there are shown to be 124 in 
the UnitedStates, fifteenin Canadaand 
two in Mexico. In addition fourteen 
railway systems fall by virtue of 
their size into the same classification. 
On the basis of kilowatt-hour gen- 
erated and capacity of hydro-electric 
generating equipment, the Hydro- 
Electric Power Commission of On- 
tario has first place for the continent. 
The 124 systems in the United 
States operated 1,423 plants, with a 
total rating of 24,275,311 kv-a., 
divided into 17,255,891 kv-a.in fuel 
burning plants, and 7,019,420 kv-a. 
in hydro-electric. In Canada the 15 
systems operated 68 plants with a 
total rating of 2,791,034 kv-a. 79,750 
kv-a. being in fuel burning plants and 
2,791,034 kv-a. in hydro-electric. 
The largest generator capacity on 
the continent is that of the Common- 
wealth Edison Company, being 
1,004,500 kw., all of which is in fuel 
burning plants. The next is the 
Edison-United and Allied Companies 


with 972,225 kw., which is also in fuel 
burning plants. Duke Power Com- 
pany is shown as third with 244,513 
kv-a. in fuel burning plants, and 
658,082 kv-a.in hydro-electric. Next 
in order is the Hydro-Electric Power 
Commission of Ontario with 799,854 
ky-a.,all of which is in hydro-electric 
plants and showing it to have the 
greatest capacity of hydro-electric 
plants for any system on the con- 
tinent. ‘Taken on the basis of sys- 
tem peak load, estimated over a 
thirty-minute period, Commonwealth 
Edison Company comes first with 
916,000 kw. Next is Edison United 
and Allied Companies with 765,703 
kw., while the Hydro-Electric Power 
Commission is third, having 740,530 
kw. actual load over a twenty-minute 
period. 

The system showing the largest 
output for the year was the Buffalo, 
Niagara & Eastern Power Corpora- 
tion, which had 4,634,341,084 kw- 
hr., of which 3,642,781,815 kw-hr. 
were generated and 991,559,269 kw- 
hr. were purchased. ‘This included 
the output of the Canadian Niagara 
Power Company, Limited, which was 
604,597,700 kw-hr., all being gene- 
rated. The second largest output 
was that of the Hydro-Electric Power 
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Commission of Ontario, being 4,133,- 
901,842'kw-hr., of which 3,929,373,- 
496 kw-hr. were generated and 
204,128,346 kw-hr. purchased, show- 
ing the Commission to be in first place 
according to the amount of power 
generated. 

It will be noticed from the above 
that this system is in the 1,000,000,000 
kw-hr. class, of which there are 21 
systems and one electric railway in 
the United States, and four systems 
in Canada. Other Canadian systems 
falling in this class in order are Shawi- 
nigan Water and Power Company, 
Duke Price Power Company Limited 
and Montreal Light, Heat and Power 
Consolidated. Compared with simi- 
lar reports for previous years, it is 
shown that there is a steady growth 
in the output of the individual sys- 
tems. For the year 1923 there were 
only five Canadian systems reported 
with over 100,000,000 kw-hr. output. 
In addition to 10 other systems having 
since qualified for this classification, 
the output of the five original sys- 
tems has increased by more than 50 
per cent., while the system peaks 
have increased in a slightly less pro- 
portion. 3 


Electricity in Favor Among 
Poultry Raisers 


Interesting and profitable results 
have been obtained by poultrymen 
in Oregon and other western states 
through application of electricity. 
Ease of regulation, reduced labor, less 
crowding and great cleanliness are 
some of the advantages claimed. The 
cost of power for lights and of extra 


feed consumed is relatively small 
compared with the increased returns. 
Experiments conducted under the 
direction of the Oregon state agricul- 
ture college have proved that electric 
brooders are satisfactory if operated 
properly, and that electric lights in 
yards and feed rooms and for testing 
eggs are very desirable, and when 
power is used also for other purposes 
the cost is low. 

Electric power was used successful- 
ly on a farm at Lebanon, Oregon, 
where a home-made oats sprouter, a 
root shredder and a kale cutter were 
operated. Sixty pounds of carrots 
were shredded by one man in three 
minutes at a cost of three-tenths of 
a cent for power. On this same farm 
the power cost per 100 eggs was 
311% cents on 512 egg-electric incu- 
bators, while on another farm the 
power cost per 100 eggs was 6% cents 
on 18,000-egg electric incubators. 
On still another farm electricity was 
used on a 1,000-chick size brooder at 
a cost of 2.6 cents per chick, the loss 
bemeeO per cent:-on 350 chicks.— 

Transactions, I.E.S. 


eon Ry 


Correction 


We are advised that the note in the 
the May Bulletin, Page 167, in ref- 
erence to tile marriage ‘of- Mr. V.S. 
McIntyre, Kitchener, contains some 
errors, which we put down to our 
difficulty in obtaining the data. Mr. 
McIntyre says that we got the name 
wrong, the date wrong and that they 
did not stop in Hamilton. We are 
pleased that with the exception of 
these minor details the information 
given is correct. 
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Central Ontario System 


Estimates have been prepared for 
the supply of power to two large 
mines in the vicinity of Madoc. 

The Central Spring and Axle Com- 
pany located in the City of Oshawa 
is making a contract with this Com- 
mission for a supply of 400 h.p. to 
operate a resistance type annealing 
furnace. 

The Cobourg Rural District is 
extending rapidly. Ten miles of line 
are now under construction and con- 
tracts have been received covering 
13.5 miles of line to serve Gores Land- 
ing, Harwood, and the territory 
between Cobourg and Rice Lake. 


Niagara System 

A request has been received for 500 
h.p. to operate a quarry at Innerkip. 
The product of this quarry is crushed 
rock, being used for ballasting the 
Canadian Pacific Railway. 

Rural offices have been established 
in Aylmer and Tillsonburg, and the 
billing of the rural consumers in the 
adjacent rural power districts will be 
done from these offices. 

* * K * 

An extension of 6.3 miles of line 
has been built from the Galt-Hes- 
peler Highway to supply consumers 
at Puslinch Lake and en route in the 


News [TEMS 


Preston Rural Power District, service 
being made available about the 
middle of this month. 

*k **k * * 

Arrangements are being made to 
construct a section of 26 kv. line-and 
a distributing station in the town of 
La Salle to supply the town and part 
of Sandwich Rural Power District. 
It is expected that the installation 
will be completed in time for the load 
of next winter. 

* * * ** 

The demand of the rural power 
consumers in the vicinity of Rondeau 
Provincial Park, Kent County, has 
increased to such an extent that it has 
become necessary to erect a 26 kv. 
line and a distributing station to 
serve them. The installation was 
completed and power turned on early 
in this month. 

* * * * 

Six miles of rural power line is 
bemg built to-supply Pt. Pelee? the 
most southerly point in Canada. 
The line will supply farms and sum- 
mer cottages, and it is expected that 
Hydro power will be used to supple- 
ment the large drainage pumps now 
operated by steam power. Large 
tracts of land are drained so as to 
make it suitable for agriculture, and 
are mostly used for intensive onion 
growing. 

A request has been received for 
service to the old Colonel Talbot 
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estate, in the St. Thomas Rural 
Power District, which is now owned 
by a man in Detroit. The estate, 
comprises some 700 acres of land and 
was sold on condition that all the 
furniture would be retained and 
British traditions upheld. This 
estate is one of the most beauti- 
ful spots in Ontario, as well as 
being rich in historical events, cover- 
ing thesvearly; period «in. “Ontario 
development. A Yereat deal of the 
furniture in the house was used by 
the Colonel, and consists of pieces 
that are now ranked as gems of early 
Canadian handicraft. 


Yemen Y f 


Lightning Destroys Radio 


A report comes from Chesterville 
of the destruction of a radio set during 
an electrical storm on Saturday, May 
19th. During a heavy storm which 
passed over that district the aerial of 
a valuable receiving set, owned by 
Mr. Charles Kearns, is supposed to 
have been struck by lightning. The 
machine was practically blown to 
pieces, accompanied by a loud report. 
The lightning came in on the lead-in 
wire, jumped to a house lighting 
circuit, from which it passed to 
ground, which probably prevented 
iaey Oectitrence /Or, ute. @As.ior the 


aerial, none of it could be found, 
having been completely consumed 
during the discharge. 


Tf emcee | ij 


Electric Sun Makes Content- 
ed Cows and Hens ~ 


Cows love to stand in their stan- 
chions on cold winter days and bask 
in violet rays from an _ electrical 
apparatus over them. Hens rush 
into the room where the rays are 
disseminated, ruffling up their fea- 
thers as though they were locating a 
nice, soft pile of dry dust. 

The United States Department of 
Agriculture has taken notice of these 
facts and Dr. EK. W. Allen, chief of 
the Department’s experimental sta- 
tions, says that not only do cows and 
hens like it, but that the treatment 
makes the quality of the milk and 
eggs much better and that babies fed 
such milk are practically immune to 
rickets. The violet ray method of 
improving farm output is approved 
by the government and is being 
adopted on more farms each year. 

Dr. Allen says, ‘‘Nobody knows 
why a little sunshine or its sub- 
stitute, an electric ray, playing over 
the backs of cows and hens results in 
better milk and more fertile eggs— 
but it is so.””—Transactions, I.E.S. 


* 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipa) Officials advise of any corrections 


that should be made.—Editor. 
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Everything Has to Be Sold 
By W. H. Griffin, Advertising Manager, Southam Press, 


Limited, 


(Address to Association of Munictpal 


Toronto 


Electrical Utilities at Niagara Falls. 


Ont. June 14, 1928.) 


OLKS, I am just an ordinary 
printer. When I arrived at 
iPiewrupe old «ave, OL. eleven 
years, I traded my bicycle 

for a little printing outfit and started 

out to make my million. I might say 
here and now that, up to the present 

time; 1 faye not. succeeded,” but. I 

Havevbad alot. on tun, shave been 

privileged to listen to the intimate 

business problems of institutions 
ranging from the smallest, up to those 
of considerable size, and there are one 
or two things that I have been 
privileged to learn. One is that the 
greatest asset of any business insti- 
tution, big or little, is not its stock of 
goods, is not the building in which it 
operates, but its customers; and the 
other one is that everything, from 


raisins to religion, has to be sold. 
Down through the ages, every man 
has owed his success to his ability to 
sell his product, his services, or his 
ideals. The preacher in the pulpit 
has to be one of two things—a sales- 
man or a failure. Every married man 
here, at some time, sold some little 
woman with the idea that he was the 
right man for her; and God knows. 
most of us have misrepresented the 
goods ! And when we got her sold, 
I will leave it to everyone of you if we 
do not have to keep her sold. What 
did we buy her that new electric 
range for ? We, of course, told her 
that it was to make her work easier, 
and all that stuff, but we did it to cut 
down the fuel bill. Folks, one night 
not very long ago, I happened to be 
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home and was called to the door. 
The young man who stood there told 
me he was representing a certain 
insurance company. He said he had 
an interesting story ito: tell) me. 9 I 
said, ‘‘ Well, if you have an interesting 
story to tell, and have time to tell it, 
I® surely have the time to listen. 
Come onin.’’ He told his story, and 
he told it well. When he had finished 
I complimented him on the convinc- 
ing and orderly manner in which he 
had told this story, and I asked him 
where he got it. He said it was all 
printed in the sales manual of the 
institution he represented. He went 
away. In a few moments, another 
caller arrived. This man told me he 
was the pastor of the little church 
just down the street. I said, “‘ Well, 
now, just a moment, brother. An 
insurance man just left here and told 
me I was going to die. Is it possible 
that you are here for the job of 
preaching the funeral sermon ?”’ He 
said “‘No”’:; that he had an interest- 
ing story to tell me—just the same as 
the other fellow had introduced him- 


sold. 


self. I said, ‘All right; come on in.” 
He said, “Mr. Griffin, I would like you 
to become a member of our little 
congregation.’ He apparently was 
not interested particularly—at least 
he didn’t say that he was—in my 
salvation. He wanted to get me to 
become a member of his congregation, 
so he said. JI might say that he 
might have been looking for the 
horrible example-——-I .don't ~know. 
Anyway, he completed his story. 
The point is this: Fundamentally, 
there was no difference between his 
sales talk and the sales talk of the 
insurance man. He went away. I 
sat there and thought. I could not 
help it. I thought of how every- 
thing, in the last analysis, has to be 
In spite of myself, my thoughts 
drifted back. into history, back to 
what appears to me to be the first 
organized sales force on record. I 
refer to the first fishermen of Galilee 
under the Sales Manager of the Car- 
penter of Nazareth. They had an 
idea to sell to the world, and I believe 
their success stands without a parallel, 
all things considered. But in connec- 
tion with the work of this organized 
sales force, that is the first one as 
compared to the average sales force 
of to-day. I think, there: are jiwe 
significant facts well worth consider- 
ing by every manin business. No. 1: 
This original sales force was not 100 
per cent. Joyal. “One of tieme sec. 
trayed his Master for thirty pieces of 
silver. How like the average man in 
business to-day, whose persistent 
attitude is, ‘‘What is there in it for 
me ?’’ How like the man who will 
pat his boss on the back, tell him 
what a wondertful fellow he is, and in 
half an hour tell someone else a 
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contradictory story. The Judasstuff— 
does it pay? Did it pay Judas? 
The other significant point is that, 
great as was the success of these 
twelve men, the real results did not 
take place until the printing press 
started to turn out copies of a certain 
book. I believe that is a fact which 
will not bear contradiction; and in 
this same book, this sales manual of 
the preacher if you will, I believe you 
can find more sound business sense 
applicable to the hard-boiled busi- 
ness conditions of to-day than you 
can find in any modern business 
. volume published. Why, folks, I 
believe you can get more out of the 
Book of Proverbs than you can get in 
the average business school, if you 
will read it and study it, and use a 
little imagination along with it. I 
do not see how anybody can read 
that Book of Proverbs and not appre- 
ciate the fact that old King Solomon, 
who was supposed to have written it, 
was some salesman. Why, didn’t 
he have a thousand wives ? 

They tell us that only about five 
per cent. of all people who enter into 
business are successful; that the 
ninety-five per cent. are failures. I 
claim that if the man who has good 
average intelligence and who is about 
to enter into business would read the 
Sermon on the Mount, there would 
be fewer failures. What could he 
Per themes “1c. us ‘cousider the 
parable, if parable it is, of the house 
built on the sand. ‘The winds blew, 
the floods came, and they beat upon 
that house, and it fell, for it was 
built upon the sand. And so is the 
business institution that is conducted 
by those who are physically, mentally 
and financially incapable of conduct- 


ing that business: it will fall every 
time, for it is built upon the sand. 
Then let us consider the opposite 
parable of the house built upon a rock. 
The winds blew, the floods came, 
they beat upon that house, and it 
stood, for it was built upon the rock; 
and so is the business institution 
manufacturing a worthy product sel- 
ling at a reasonable price, in a com- 
munity for which it has a logical 
market, by people who are mentally, 
physically and financially capable 
of conducting that business, and 
you can let the winds, the knocks 
of the competitors, you can let the 
flood of low prices of the opposition 
beat upon it, and it will stand, for 
it is built upon the rock. 

How about the parable of the 


candle under the bushel ? You would 


not place a candle in a bushel, but in 
a candlestick, that it will give light to 
all that are in the house. Doesn't 
that tell us almost in so'many words 
that if we have something to sell 
which the public should buy that we 
should tell them about it ? For this 
purpose, we have the newspaper, the 
billboard, the radio, those innumer- 
able things for the purpose of giving 
light tovall that are in the houses. 
But how about those who are not in 
the house? What did the great 
Sales Manager say ? ‘“‘Go out into 
the highways and byways and compel 
them to come in.” For this purpose, 
folks, there is the sales record, the 
price book, and the folder, with a 
specific thing to accomplish a specific 
purpose, with the specific individual : 
to compel him to come in. Why, folks, 
I could talk a week. Butit all comes 
back to the one thing: everything 
has to be sold. There are two kinds 
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of selling, unmistakably. You can 
not get away from it—written and 
spoken. ‘That which is printed, and 
that which is said. Let us consider 
for a moment that which is written 
and printed. How many times do 
we all make the remark, ‘‘Isn’t that a 
beautiful ad.?’’ ‘The great trouble is 
too many of them are beautiful, but 
dumb. It is not the dull, dumb piece 
of advertising, with the beautiful 
border, that gets the business, but is 


the one that tells the people what 
they want and about the things they 
ought to buy. And let us consider 
just a moment the efforts of the man 
on two feet. Folks, it is not the 
fellow with the cute neck-tie who gets 
the order, and I maintain it is not the 
one with the lowest price, but it is 
the one who takes the most intelligent 
interest in the thing his customer is 
trying to do. 


Discussion 


Mr. A. B. Scotti, Gali: Y would like 
to ask Mr. Griffin how he thinks bill- 
board advertising compares with the 
newspaper for resale in a small city ? 

Mr. Griffin : That is a very difficult 
question to answer. The billboard 
has its purpose; the newspaper has 
its purpose. Hither one of them is so 
constructed that it can send—if such 
a thing can be done—a buyer direct 
to your particular place. ‘There are 
any number of various other kinds of 
advertising that cannot do that. In 
other words, you are talking about 
local advertising in your own com- 
munity, and you use the billboard or 
the newspaper. The billboard, of 
course, is supposed to stand there 
something like thirty days at least, 
or more. If there are good localities in 
your particular community, and the 
price is anything within reason, in 


i 


consideration of your particular busi- 
ness, I would say that, in a small 
town, three or four billboards could 
be quite” profitably used: > Ateethe 
same time, when it comes to a general 
appeal to the big public, your local 
newspaper is a wonderful proposition. 
Although I am not in the newspaper 
business, still I do maintain that, for 
all purposes. I do claim that. the 
greatest medium for all purposes 
considered is your local newspaper. 
But it will not step out and do the 
individual thing, accomplish the indi- 


vidual purpose with the individual 


customer, as will several other forms 
of advertising. But generally speak- 
ing, it is the one big, successful. thing 
that you can use in more places than 
you can use any other form of adver- 
tising, and use it profitably. That 
is merely my experience. 
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Development in Line Construction 


By E. F. Hinch, Distribution Section, Electrical Engineering 
Dept. H.E.P.C. of Ont. 


(Read before the Association of Municipal Electrical Utilities at Niagara Falls, 


Ont., 


i ABLE I, an extract from the 
1926 annual report of the 
Hydro-electric Power Com- 
mission of Ontario and its 
associated municipalities, is intended 
to show the relative capital invested 
in the four branches of engineering 
appearing in a power undertaking. 
Distribution systems represent 27 
per cent. of the total;ia rather im- 
posing figure. 

With this illustration of the im- 
portance of the work of the distribu- 
tion engineer and the opportunity 
he has to show results in his capital 
expenditures, we may wonder why 
the subject does not come in for 
more attention and _ consideration 
in the technical literature of the 
profession. Have you ever succeeded 
in finding a satisfactory and up-to- 
date text book or hand-book on the 
subject? ‘There is an almost general 
interest in the work of the hydraulic 
engineer, the station engineer and 
the transmission engineer, but dis- 
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tribution engineering apparently has 
not the same appeal. There ‘isan 
answer for this. When we speak of 
power undertakings, it is of some 
new larger site to be developed, a 
generator of still larger capacity to 
be built or a transmission voltage 
which exceeds anything that has 
been used before. The spectacular 
nature of these achievements calls 
tomeachs and) every’ one-of: us.” Dis- 
tribution engineering on the other 
hand although offering a great var- 
iety of work deals with the smaller 
units and the lower voltages and does 
Hoty come sin’ for the: attention’ “it 
rightly deserves. 

Consider next the amount shown 
for municipal distribution systems 
$60,616,620.95. This is in Table II. 

In this amount is contained an 
outstanding figure for overhead sys- 
tems showing 31 per cent. of the total. 
This illustrates the importance of 
the subject chosen for this morning’s 
discussion. 


TABLE I.—THE IMPORTANCE OF DiSTRIBUTION 
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TABLE II.—RELATIVE APPROPRIATIONS IN DISTRIBUTION SYSTEM 
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The object of this paper is not only 
to bring out discussion but primarily 
to make a few remarks which will 
lead each man to think a little more 
intensely about his own system. It 
is hoped that you will each be able to 
see some application of each feature 
to your own work and that in any 
case a fresh viewpoint will be given. 

Wood pole lines have been con- 
structed for a great number of years 
and a great deal of thought has been 
given to their improvement and 
development. However, there has 
been a tendency to do things in the 
same way that they have always been 
done and it is often rather a task 
to change the ideas so long held and 
to actually get the desired excellence 
of work on some new innovation 
because so many of those concerned 
are thinking in terms of the old. 

Pole lines were first built to carry 
telephone and telegraph circuits, later 
the heavier d.c. circuits,transmission 
lines of higher voltage and their 
distribution circuits, railway over 
head lines and other heavy duties. 

Each type of construction must 
be designed for the duty which it 
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is to perform but there are always 
certain limitations imposed on the 
designer to insure the most useful 
and - practical result], (Gentainaease 
sumptions must be made in regard 
to loading, stresses, safety factor and 
cost. 

Stresses fall into two classes which 
might be termed internal and exter- 
nal. ‘The internal stresses are those 
caused by the conductor load, change 
of direction of line apparatus such as 
transformers or the weight of a line- 
man. ‘These are definite quantities 
that can be dealt with for each line 
or by setting certain limits when 
designing a standard line. The 
stresses set up by external forces 
such as change of temperature, wind 
and ice loads are not so easily dealt 
with. Here we have varying .quan- 
tities which are beyond our control 
and it is necessary to assume certain 
limits. The capital available and 
the risk one is willing to take both 
enter into these decisions. Some 
signal companies apparently assumk 
that it is cheaper to take the rise 
of having a line blow down at each 
very severe storm rather than build 
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to withstand those storms. The im- 
portance of continuous service and 
considerations of safety are factors 
which determine largely whether a 
line should be allowed to come down 
at all. For instance a transmission 
line connecting generating plant with 
a large centre of population should 
be built against all chance of inter- 
ruption. Again, all lines are strength- 
ened many times their normal value at 
points of danger such as railway 
crossings or when in conflict with 
other lines. The fact that the very 
severe storms are not widespread 
may be taken into consideration and 
you might be prepared to assume that 
it would be economical to build all 
your lines to a standard somewhat 
less than would withstand all storms 
and let say 5 per cent. blow down 
occasionally rather than shoulder 
the burden of the higher cost on all 
your lines. 

Depreciation must be taken into 
account for we all know that. this is 
a serious item. What period shall 
we build for, or, in other words in 
how many years will a line be so far 
depreciated as not to be able to 
withstand the stresses assumed? The 
various materials used each have 
a certain rate of depreciation and it 
is questionable if a design could be 
so balanced that the line, like ‘‘the 
Deacon’s one horse shay’’, would 
fall apart all at the one time. Butt 
rot at the ground line is perhaps the 
most serious cause of weakening in 
the line and regarding this much has 
been done in the last few years of 
which we shall speak in reference to 
poles. 

An illustration of what happens 
when you propose various conduc- 


tors and spans and the effect on the 
cost is given in the accompanying 
chart, Fig. 1. The sharp deflections in 
the curves are due to the necessity of 
increasing the pole diameter and pole 
length with certain lengths of span. 
Standard poles are cut with 6 in., 
7 in.,and 8in., tops and in lengths at 
5-foot intervals. Thus on the curve 
for a three phase circuit of aluminum 
the top diameter of the pole is in- 
creased at 200 ft., from 6 in. to 7 in., 
at 250 ft. from 7 in. to 8 in., and at 
325 ft. the pole length is increased to 
give ground clearance with No. 2 
conductor. ‘The loading used in these 
calculations was % inch of ice with a 
wind pressure of 8 lbs. per square 
inch on the projected area of the pole 
and the ice loaded conductor, being 
the equivalent of a 55-mile gale. 

The matter of a choice of voltage 
for distribution systems has been 
thoroughly discussed many times 
before this association and all the 
merits of the 4000/2300 volt, 4 wiresys- 
tem with grounded neutral have been 
shown, and at the present time this 
is a standard in the majority of munt- 
cipalities.. A development has been 
introduced in our rural distribution 
where longer feeds are a feature with 
uniformly distributed loads of the 
lighter nature. 8000/4600 volts using 
a four wire circuit with grounded 
neutral has been found to be applic- 
able to certain conditions of load and 
area in preference to the common 
2200 or 4000 volt or to the higher 
voltages such as 13,200. 

The chart, Fig. 2, shows a compar- 
ison of regulation with various volt- 
ages for a load of 25 kw. demand 
at the end of a ten mile line of No. 
6 copper. The areas possible to 
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QUILL 
serve with the same voltage regula- 4000 Vouts, 3 PHASE, 3 WIRE 

tion are based on rural conditions In urban districts where secondary 
of 3 kw. per mile of three phase line bus is strung on almost 100 per cent. 
and 2 kw. for single phase branches. of the poles a common neutral is 
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fig. 2—Comparison of Distribution Voltages. 


economical but with conditions such 
as are met in rural distribution the 
advantage is not so great. ‘The three 
wire, 4000 volt line is $116.00 cheaper 
per mile and will serve a larger ter- 
ritory on account of the single phase, 
4000 volt branches. 

With the 4000 volt, single phase 
line three times the load may be 
carried with the same regulation as 
with 2300 volts using the same 
conductor or with a uniformly dis- 
tributed load the line may be 80 
per cent. longer with 4000 volts 
than 2300 volts using the same sized 
conductors for the same voltage 
regulation. | 

Regarding the equipment for this 
4000 volt line, the transformer is 
somewhat more expensive and two 
lightning arresters and two cutouts 
must be used. Taking account of 
these additional items the increase 
i cose olathe [hrce: wire: line over 
the four wire is $65.00 with three 
transformers per mile. With single 
phase the 4000 volt line costs $120.00 
per mile more than the 2300 volt but 
_ the capacity of the line is greatly 
increased. 


8000/4600 Vo.ts 


In employing this voltage the area 
that can be served is about 2/4 times 


that possible with 4000 volts, 3 
phase, 3 wire with its 4000 volt, 
single phase branches for the same 
conductors and voltage regulation 
and the same load diversity. 


At this point it may be well to 
detail the advantages of what we 
might call our universal transformer. 
This is a two winding transformer 
4400/2200 volt primary and 220/110 
volt secondary. The transformer 
has the following applications :— 


1. In ordinary 2200 volt service 
for which a 1900 volt tap is also 
provided. 


2. In service on 4000/2300 volt, 
4 wire circuit. 


(a) Connected phase to ground. 


(b) Connected phase to phase 
ungrounded. 


3. In service on 4000 volt, 3 wire. 


4. On 8000/4600 volt, 4 wire cir- 
cuit phase to ground. 


This transformer is purchased sub- 
ject to a 17,000 volt test, high voltage 
winding to low voltage winding and 
core. The cost even in the smallest 
size, the 3 kv-a. is only 15 per cent. 
more than the standard 2200 volt 
transformer with 10,000 volt test. 
For 2200 volt service the higher test 
makes for a better transformer. 
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The remainder of this paper will 
deal with new features which we 
believe to be improvements. In al- 
most every case the development 
work has been done in conjunction 
with the manufacturer and we believe 
that in the majority of cases this is 
the best way to progress. Very often 
the inventor’s idea may not be prac- 
tical either in application or from a 
manufacturing point of view but he 
can always manage to have it pro- 
diced’ ai The is\teady “to stand the 
production costs. By -calling the 
manufacturer in on the job at an 
early stage he would discover this 
cold business view point as to the 
feasibility of the production of his 
idea and an early appreciation of 
what the thing will ultimately cost. 


PRIMARY CUT-OUTS 


It was admitted on all sides that 
dry process porcelain was not a 
material to be used for cutouts for 
voltages above 5 or 6 hundred. 
Several features of the commonly 
used plug cutout were known to 
be far from desirable. ‘The one that 
you will think about first of all is 
that in inserting a fuse you has a 
small chance of making a secure 
connection without reducing the sec- 
tion of the fuse wire or severing it 
entirely. 

About three years ago an idea 
which had been held for a long time 
seemed to crystalize and take the 
form of an insistent demand. We 
started on the trail of the dry process 
porcelain cutout on the assumption 
that it was doomed and that every- 
one was prepared to pay considerably 
more for a safe piece of apparatus 
and that this article must be made 


of wet process porcelain. It was as 
the result of this endeavour, mainly 
on the part of one of our own staff, 
that the first and the best andtheleast 
expensive wet process porcelain cut- 
out was produced about two years 
ago. Since that time a number of 
other cutouts have appeared on the 
market, all of which are better than 
the old dry porcelain cutout. 

The thought naturally occurs at 
this juncture ‘‘What about the thou- 
sands of old type cutouts that are still 
in service?’ We believe that a pro- 
cess of gradual elimination will take 
place. As they fail they will un- 
doubtedly be replaced with a better 
cutout. During any re-habilitation, 
and we know that there is consider- 
able work of this nature due at this 
moment, the new cutouts will be 
specified for the new construction. 


Woop PoLkes 


Eastern cedar poles have been 
standard material for pole line con- 
struction in Ontario except for some 
urban work where appearance was 
of prime importance. ‘There are evi- 
dences that the supply of these 
poles is diminishing and that it is 
becoming more and more difficult 
each year to obtain the class of pole 
that you were once able to buy. 
It is. our experience that we cannot 
purchase poles to-day on the speci- 
fications of 1920. 

Ontario below the Ottawa and 
French Rivers is almost out of. the 
picture as a source of supply. Our 
purchasing agent is forced to range 
into Quebec and as far east as New 
Brunswick. <A suggested new field 
is Northern Ontario if the pulp and 
paper companies can be induced to 
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cut and float down cedar with their 
own cut. 

In view of this increasing scarcity 
interest has been stimulated in other 
woods and in methods of preserva- 
tion. It is true that pine when pro- 
perly treated has a lifetime in excess 
of that of untreated native cedar. 
Pine is a denser wood, weighs more 
than cedar per cubic foot and is very 
much stronger. Lodge pole pine has 
a very attractive appearance, since it 
is practically free of knots, symmet- 
rical in taper and uniform in size of 
butt. Savings in transportation and 
labour can be made because more of 
these poles can be piled on a truck 
when distributing them on the job 
and the butts being more uniform 
than ‘eastern. cedar .there «is less 
variation in the diameter of the hole 
to be. dug: This latter is of more 
advantage when using an earth boring 
machine. 


new of approximately 1,300 Ibs. 
This becomes less and less as the life 
of the pin advances due to the diffi- 
culty of fitting the locust pin to the 
fir crossarm. It may be too tight or 
too loose. The two woods do not 
shrink or expand at the same rate. 
The arm may split and in any case 
rot is bound to appear. 

The steel pin of our design when 
made of the proper grade of steel has 
a strength of approximately 700 lbs. 
and is subject to very slow deteriora- 
tion compared to wood. The grade 
of steel is important, since the design 
of the pin is such that it will bend 
through an arc of 90° without break- 
ing. The steel specified for this pur- 
pose is known as intermediate grade 
billett steel for re-inforcing bars 
serial designation A 14-15 A.S.T.M. 
and falls in the class between 70,000 
and 85,000 Ibs. per square inch in 
tensile strength. 


TABLE IJI.—CURRENT PRICES FOR 30 Foor POLES 


Fibre Stress at 
Elastic Limit 


astern cedar..... 3400 
Western cedar. 0... 5100 
if 50) 6 a eae ae 6000 
Lodge pole See Ss 9000 
Southern pine. .... 3380 | 


INSULATOR PINS 
After a year’s trial we have swung 
wholly over to the use of steel. Our 
reasons are briefly outlined as fol- 
lows : 
Black locust pins which are the 
best obtainable have a strength when 
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Since this pin has a strength of 
only 700 lbs. it is not proposed to use 
it for even the smallest angles. For 
this duty the clamp pin (Fig. 3) is 
used up to angles of 60° and from 60° 
to 90° buckarm construction is em- 
ployed using a clevis for dead ending: 
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434x3%'CrossArm 


He Hole 


GUARD HOOK FOR USE WITH CROSS ARM STRAP 


Fig. 8—Steel Clamp Pin and Guard Hook. 


Both the clamp pin and the clevis 
have been developed by our own 
staff in conjunction with the manu- 
facturer after numerous tests in our 
laboratories. 

The clamp pin is composed of 
three parts, the pin itself, a strap and 
a bearing plate. This unit will with- 
stand a pull of 1,500 lbs. in the direc- 
tion of the line at right angles to the 
pin or a pull of 1,500 lbs. at right 
angles; to the line Carrying this 
test on to destruction at 2,000 lbs. 
' the first permanent deflection of the 
pin was noted and at 2,500 lbs. the 
insulator crushed. 

The story of the development of 
the clevis is somewhat different since 


it was electrical characteristics we 
were concerned with rather than 
mechanical. Common type of spool 
insulators on voltages above 600 will 
always appear out of proportion in 
size to the pin insulators used for the 
same voltage. This is inherent in 
the design of the insulator since it is 
not possible to obtain a high flash- 
over characteristic with a small sized 
spool. We eventually found an in- 
sulator (see Fig. 4) that seemed to fit 
our requirements in flashover and 
still measured only 314 inches in 
length. In attempting to lengthen 
the distance from conductor to hard- 
ware we tried out several ideas such 
as washers, turning back the ends of 
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Fig. 4—Strain Plate Clevis and Spool Type Insulator. 


the clevis fork and a forged clevis 
of the horseshoe shape. A_ boss 
pressed’ fin? then end stomthe ‘clevis 
fork was eventually found to be pos- 
sible in a 3/16 in. strap without 
excessive cost. ‘The flashover voltage 
of this unit is 35,000 dry and 15,000 


while the clevis will go to 3,400 Ib. 
without bending. 


SOLDERLESS CONNECTORS 


Our 1928 Specifications for secon- 
dary work provide for the use of 
connectors at the following points : 


insulator which crushes at 1,800 lb. 


The strength is limited by the (a) Service wires at the bus and at the 


stand pipe; (b) Transformer leads 


Clamp *3 
Scale ~ Full Size 


Clamp “4 


Material - Copper Scale - FullSize 


Lead from Transformer 
to be given three turns 
around line wire and 


clamped with Clamp*4- 


NG 


‘Service wire to be 
given three turns 
around line wire 


before being clamped 


4 


Clamp*4 


Jointing with Clamps 


Fig. 5—Detatls and Methods of Installing Solderless Connectors. 
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up to 744 kw.; (c) The tap from the 
transformer to the bus. 

If you were to make a close inspec- 
tion of your system paying particular 
attention to joints that you believed 
to be soldered, how many properly 
finished jobs would you find ? Some 
when uncovered to the light of day 
would prove to be entirely innocent 
of solder. Some others again would 
show some signs of having had a hot 
metal dripped over them. Of the 
remainder not all would prove to be 
properly fluxed joints. 

We believe that a large number of 
soldered joints made in the air, out- 
side, are not good electrical jobs. 
Conditions are not right for the work 
to be done and we consider that any- 
thing that will make the work easier 
and more simple and which can be 
readily inspected will increase the 
average quality of the work. 


4 
Slot f oO} Ground 


% Dia Holes«Slot 
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\'Galv Pipe with Ca 
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You will note from Fig. 5 that the 
wire to be tapped onto the line wire 
is given three wraps about the line 
wire before the clamp is installed. 
The three wraps give you the equiva- 
lent of a cold joint and take the strain 
while the clamp provides a large area 
in contact with both wires. 


GROUNDING 


In November, 1926, we measured 
the resistance of some 38 ground 
connections of the driven rod type in 
order to collect information on what 
might be expected from this sort of 
terminal in various soils and under 
various seasonal conditions. ‘The re- 
sult of these tests showed a maximum 
of 150 ohms, a minimum of 5.5 ohms 
and an average for all 38 of 30.2 ohms. 
As an experiment in treating with 
salt, the 150 ohm rod which was in a 
gravelly sand was selected. After 


1% Wood Cover 
8'Sewer Pipe 24"Long 


Salt 


3'Auger hole backfilled 
with salt ; 


Ft least 6-0 penetration 
Into permanent moisture 


Fig. 6—Installation of Treated Ground. 
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three days its resistance was again bettered under winter conditions. 


measured and found to be 74.7 
ohms. 

In February, 1927, we measured the 
resistance of these same rods and 
found a maximum of 188, a minimum 
of 7.9 and an average of 49.1 ohms. 
This was with a frost penetration of 
from 13 to 20 inches. The ground 
terminal which had been treated 
showed a resistance of only 70 ohms. 
It is intended that we shall this 
summer make another measurement 
to find the effect of a prolonged dry 
period. 

One significant fact demonstrated 
Dy .thesesitestsais that a ‘very. great 
reduction in the resistance is to be 
gained by salt treatment and that 
this improvement is held or even 


A special case was encountered at 
Wasaga Beach on Georgian Bay, where 
sand was known to extend to a depth 
of some 90 feet and where the water 
is quite pure. On a preliminary test 
we found that with 2,200 volts 
applied, no indication of a current 
flow was shown by the ammeter. By 
means of an earth auger we went 
down to permanent moisture and 
drove a ground pipe some eight 
or ten feet further. A very high 
resistance was still obtained, so high 
that our instruments were off 
scale. 

Fig. 6 shows how these grounds 
were eventually treated and a single 
test taken since that time showed a 
resistance of only 138.2 ohms. 


Discussion 


Mr. R. H. Martindale, Sudbury : 
Mr. Hinch mentioned the breaking 
strain of an insulator, as used on a 
dead-end clamp, as being 1,800 
pounds. I notice there is an insula- 
tor on the market now with a lead 
bushing within the porcelain, which 
the manufacturers claim has a much 
greater breaking strain than ordinary 
porcelain. I would like to ask Mr. 
Hinch if he has any data where lead 
bushing has been used on an insulator 
of that type. 


Mr. tinct. Nes. In that:regard; 


the lead bushing is all right, as long. 


as your pin is stout enough not to 
deflect. Once you get any bending 


in the pin, the lead only serves to help 


the pin to pinch the insulator, and 
then you get overstresses, then a 
straight crushing, and the insulator 
will break more readily at a lower 
stress. We, in this investigation, 


sank to the bare pin because we found 
it gave us better results. One clevis 
which did allow a movement in the 
pin was bushed too tightly in the 
insulator hole, and the insulator 
cracked at an unreasonably low 
value, and we didn’t want to take 
any chances with that. We got very 
good results with the bare pin, 1,800 
pounds, and that was our reason for 
settling on the insulator without a 
lead bushing. 

Mr. F: X. Brady, Toronto: I am 
very much interested in Mr. H nch’s 
data on lodge pine against the ife of 
eastern cedar, which he states has a 
greater life by one and a half times 
than eastern cedar. Are we to take 
it that the comparison was made on 
untreated eastern cedar, or treated 
eastern cedar ? 

Mr. Hinch: 
myself clear, Mr. Brady. 


I thought I made 
Treated 


de 3 
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pine against untreated eastern native 
cedar. 

Mr. H. F. Shearer, Welland: Fol- 
lowing up Mr. Martindale’s question 
regarding that insulator, was there 
any deflection of the pin, because of 
the crushing of the insulator at 1,800? 

Mr. Hanch > Nowe) Uhat-avas <a 
straight crushing between the con- 
ductor and the pin. 

Mr. Shearer: The pin still held. 

Mr. Hinch: ‘The pin was rigid. If 
you will note, on the drawing, it was 
a five-eighths inch pin. There was no 
bending in it, although there might be 
some small bending in the clevis. 
Still the pin would not bend at that 
stress, 1,800 pounds. 

Mr. W. E. Reesor, Lindsay: Will 
you kindly tell us the size of the 
copper ? 

Mr. Hinch: For unbalanced con- 
ditions, a No. 2 on one side and a No. 
8 conductor on the other could be 
held quite well. 

Mr. O. H. Scott, Belleville : I would 
like to ask if the manufacturers of 
transformers have ever considered 
the advisability of providing a ter- 
minal board to save one connection 
on the transformer on the secondary 
side ? If they provided some means 
of bringing the secondary right down 
into the transformer, it might elimi- 
nate one connection there. 

Mr. Hinch: Yhe difficulty there is 
that the leads from the transformer 
are flexible and for many of your 
installations you would not want a 
flexible lead from your transformer 
to your bus. Whether it is possible 
or feasible or desirable to run a solid 
wire from the bus through your 
bushing and into your transformer 
board, I do not know. Perhaps one 


of our transformer manufacturers 
would say something about that. 

Mr. W. G. Brace, Ferrants Electric 
Limited : I should think one trouble 
would be the seepage of oil, if we 
bring the solid wire into the bushing. 

Mr. R. H. Starr, Orillza : Some two 
or three years ago, the Hydro-Electric 
Power Commission issued a small 
loose-leaf handbook, and I believe a 
number of these were purchased. Up 
to the present, I know that Orillia 
has not received any new loose-leaves, 
and I imagine some have been issued, 
as shown by the photographs to-day. 
Are any steps being taken to keep 
these handbooks up-to-date ? 

Mr. Hinch: ‘The handbook Mr. 
Starr speaks of was produced, I 
I believe, at the request of the 
A.M.E.U., and they gave us some 
assurance that a certain number 
would be sold. We submitted a 
price of $4.00, and that seemed to be 
acceptable; but the sale of that book 
did not develop the way we antici- 
pated, and it would seem, if anything 
more is to be done with it, that some 
new funds will have to be provided, 
by some means or other. ‘That is the 
reason, I think, nothing has been 
done with the handbook. I really 
think that that handbook properly 
handled would be an asset to every- 
body, but it would mean constant 
revision and keeping it up-to-date, - 
both in the text of the book and in 
the standard drawings, and revisions 
might even have to be worked into 
the specifications of materials that 
change from time to time. 

Mr. Martindale: I would like to 
ask, with reference to the comparison 
of the red or jack pine pole with the 
lodge pine pole : is there a great deal 
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to choose between the two, because 
red pine is available in all suitable 
lengths in Northern Ontario, and 
grows to a nice height and straight. 
I am using some at the present time. 
I have it pressure-creosoted and 
treated, and I would like to know 
how the merits of that pole compare 
with the life or efficiency of a lodge 
pine pole similarly treated. We have 
not had them in use long enough to 
know. 

Mr. Hinch: I am not qualified to 
speak of the later developments in 
the pressure treatment of wood, 
although I think that would be a very 
interesting subject. However, I 
know that some of the later processes 
—and I think one of them is called 
the open cell treatment—get a very 
great penetration in both jack pine 
and lodge pole pine; any pine, as a 
matter of fact. The sap wood on the 
eastern cedar pole makes it difficult 
to get a real penetration of the pre- 
servative. But you will notice on 
the chart, Mr. Martindale, that the 
jack pine had a strength on fibre 
stress at the elastic limit of 6,000 
pounds against the lodge pole pine 
of 9,000 pounds. I will grant this, 
that the jack pine would have a 
better butt than the lodge pole pine, 
and the matter of the size of butt is 
important, where you have, perhaps, 
an unbalanced side swing, such as 
pull offs, and it may be very difficult 
to balance those strains. The size of 
the butt, then, would give you a 
greater area in contact with the 
ground. ‘The lodge pole pine has a 
small butt. Its total strength, figur- 
ing in the smaller butt, might be 
down around some of your larger 
eastern cedar poles, because the total 


strength of that pole at the butt will 
be in accordance with the size of the 
butt. 

Wire” [a Weereart. Ste Thomas 2-1 
believe it would be of interest to the 
meeting generally to have Mr. Hinch 
give us briefly a little more detail on 
the steel pin that he showed in his 
slide, and the clamp to the cross-arm. 
The question of cost is of vital 
interest, and it would be very in- 
teresting to know what the Com- 
mission has found when they dis- 
carded the use of the locust pin, as to 
the labour and the cost of installation 
on mounting these steel pins. 

Mr. J. Manning, St. Catharines : 
I was going to ask if the Hydro have 
standardized on those steel pins as 
against the steel pin that goes through 
the arm. Do they find any shrinkage 
on the cross-arm, and do you cut the 
arm at all to let in that steel plate on 
the side, to prevent the movement of 
the pin’: 

Mr. Hinch: With regard to Mr. 
Peart’s question, I have not the price 
of that pin with me. I rather think 
it is something like $1.12 or $1.14. 
The one reason why that clamp pin is 
used is to save reducing the cross- 
section of your arm at the pin by 
boring the hole which you use for the 
one-inch wood pin. That makes for 
greater strength in your cross-arm, 
and you do not take any material out 
of that cross-arm to fit the plate. The 
number of those clamp pins used will 
be according to the number of angles 
that you have, and if you are scared 
of the higher costs, there would be 
very much fewer of those than of the 
steel pin which we use on the tangents. 
This is only at angles up to sixty 
degrees. 
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Mr. E. G. Flower, Toronto: There 
are one or two things in favour of that 
pin which I have noted. First, there 
are no borings through, which might 
cause trouble through moisture get- 
ting in tothe arm. Secondly, provided 
there is a shrinkage of wood, a lock- 
washer could be used, which would 
gradually pick up any loose play 
through the wood shrinking. Thirdly, 
the pin can be moved over various 
voltages. When using a lower vol- 
tage, you can shift them over so you 
will have your wires closer together, 
or for higher voltage shift them 
farther apart. 

Mp Brady) 1 understand: Mr. 
Hinch to state that he uses these only 
in case of excessive strain of wires. 
Do I understand that the test was 
1,800 pounds right angle strain ? 

Mr. Hinch: No, Mr. Brady, 1,500 
at right angles to the line. 

Mr. Brady : ‘Then my point is this: 
Are we any further advanced in 
using a pin of this type than using a 


double-arm with wooden pin at these 
points where you have a breaking 
strain of 1,500 on your pin, and build- 
up on tensile strength ? I under- 
stand you are going to use these on 
higher strains, and the wood pin on 
tangents ? | 

Mr. Hinch: No, the steel pin on 
tangents. 

Mr. Brady: ‘Then, a line properly 
designed—a tangent line—is under 
compression rather than side strain. 
That being so, are we justified, for 
the extra protection that we get on 
the side strain, in going to the higher 
priced pin rather than sticking to the 
old wood pin and doubling up on 
points of excessive strain ? 

Mr. Hinch: Well, I think, if you 
will make a little estimate of that, 
and put your double pin and double 
arm insulation against the single arm 
with these pins, that you will come 
out even or perhaps a little in favour 
of the single arm with this clamp 


pin. 
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Modern Street Lighting 


By C. E. Schwenger, Distribution Engineer, Hydro-Electric 
System, Toronto 


(Read before Association of Municipal Electrical Utilities, at Niagara 
Falls, Ont, June 13,1923.) 


\HE purpose of this paper is to 
bring before this meeting 
some of the outstanding 
features in connection with 

modern street lighting practice. 

Originally, streets were lighted so 
that one could see to go about at 
night, great intensity of illumination 
was not an important item. Today, 
however, streets are not lighted for 
our personal convenience, but to 
reduce crime, to reduce accidents, to 

Speed ip trainc,) to Ancrease «civic 

pride, to stimulate business, and other 

activities, and thereby boom or 
exploit the city itself. The change in 
requirement during the last 15 years 
is largely due to the entrance of the 
traffic problem. Before that date 
automobiles were very few, today, 
we have many thousands of cars on 
our streets at all times. The require- 
ment of the automobile driver for 
good street lighting is now predomi- 
Manwe in lot, let Ws’ ‘say, when 
most Hydro street lighting systems 
were being designed, there were prac- 
tically no automobiles, and systems 
were laid out without this very much 
in mind. In Toronto, a system using 

incandescent lamps 100 watts, 80 c-p. 

mounted only 9 ft. 6 in. from the 


roadway was adopted. ‘This system 
was used universally over the city 
except down town. This mounting 
height was due to the necessity for 
placing the lamps below the trimming 
height of the trees on the streets, this 
trimming height in those days being 
10 feet. There were few asphalt 
pavements and less than 1,000 cars, 
and glare to the driver was not a 
large factor. However, provision was 
made against glare by the adoption 
of a translucent cylinder enclosing 
the lamp which is so evident in 
Toronto to-day. It soon became ap- 
parent that higher mounting heights 
and greater lamp intensities were 
needed to take care of the gradually 
growing traffic. At the present time, 
the Toronto system uses lamps of 
100c-p. at 12 foot mounting height 
for residential sections, and still it is 
necessary to use the translucent glass | 
cylinder to prevent glare. On main 
thoroughfares greater intensities are 
now used and these will be discussed 
later. 

Modern street lighting practice 
demands that lamps of increasingly 
large intensities be used and be 
mounted at such a height and with 
definite light control equipment as to 
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prevent glare to the automobile 
driver on the highways of our cities. 
There are two general methods of 
reducing glare, namely, by increasing 
the mounting height and also by the 
use of diffusing or light controlling 
glassware, and of course, a combina- 
tion of these. 

It might be well to lay down at this 
point a few of the adopted recom- 
mendations of the Illuminating En- 
gineering Society, as presented by 
their committee on “Street Lighting”’ 
1927, to which other engineering 
bodies have agreed. 


Ist. Resolved—That there are no 
conditions of street lighting pre- 
vailing dngethe, United’ States 
which justify the use of smaller 
than one thousand lumen lamps 
and that the 2,500 lumen lamp is 
the smallest size which may be 
used with economy. 


Also Resolved—That present day 


Mazda _ street lighting lamps 
rated in lumens are substantially 
the illuminating equivalents of 
like types of lamps which pre- 
viously have been rated in candle 
power of one-tenth numerical 
value, e.g., a 1,000 lumen lamp 
is equivalent to a 100 c-p. lamp. 


It is recommended that ratings in 
candlepower which are now anti- 
quated and in some cases may not be 
reliable, be abandoned in the few 
cases in which they still obtain, and 
that lumen ratings which are now 
standardized for all series lamps, be 
adopted in their place. 

The ‘“‘lumen” is the unit of light 
flux and is that flux of light radiating 
with unit intensity through a unit 
solid angle. 

ITumen output equals the mean 
spherical candle power multiplied by 
47 (12.766). 

Now let us compare available 
street lighting lamps. 


COMPARISON OF STREET LIGHTING LAMPS 


Type. 
6 amps 

FOoe ees 
6 
6 


1,000 “ 20 si 
120 volt Mazda 


ce cc c¢ 


Lumens. 

69 watts O00. ee 
12a 2, o00 Mas 
244s 4,000 “ 
BOlsuc: 6, 000ariae 
Siu ys 6000 Sea 
540 * 10;000 een, 
LOO) ea 9807) 
LOO Ae 126053 
150: Pee ee 15950 2 
200 9 eee 3eL00 Ree 
200 ee ae 3.750 Alen 
S00 Sie A S40ck wre 
000 so Ge 8 Tole 
1,000 4A Ge 18;500 55s 
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Knowing the lumens output of the 
lamps used on various street lighting 
systems, a convenient way to com- 
pare such systems is to do so on the 
basis of lumens per foot of street. 
(This does not take into account the 
efficiency of light distribution on the 
street). 


COMPARISON OF STREET 


Location of Lighting 


Toronto : Yonge St., down town 
pumnysides)). 2) Ar 12 
e WP UPOrul Ver es ot 
Residential— Double.... 
i Solel cee 
Wiuniper = Memorial Blvd....... 5; 
Local Improvement.... 
ve stcetitiall .u6 nS iek ne 
Wipritredieas New OVSteiiu. sai o.eis 
PesaitordyNiaimotreets.... 62.4.4 


Such data does not give a relative 
comparison of the lumens which use- 
fully reach the street. The amount 
of useful lumens is dependent on the 
type and efficiency of the light con- 
trolling devices. This may be some 
property inherent in the lamp itself, 
such as an arc lamp, which throws 
most of its light downwards, or on 


reflectors, refractors, globes or other 
controlling mediums. 

Now as a further consideration let 
us take for example the case of street 
lighting systems using 1,000 lumen 
lamps bare with no control devices. 
In such a case the light distribution 
is practically uniform in all directions 


LIGHTING INSTALLATIONS 


Unit Spacing Lumens per foot 
Lumens. of street 
Sr o0 unule 100 ft. LES) 
6,000 series e 120 
4,840 mult. : 96.8 
iecOULy | P; 25 we 
1260) oS 12.6 

30,000 arc. é 600.0 
10,000 series 150 ft. 19.0 
10,000" °° B20 1b 32.0 
15,000 series 95 ft. 315.0 
130007 | 100 ft. 300.0 


from the lamp and approximately 
50 per cent. of the light flux (lumens) 
is directed downward, i.e., 500 lumens 
are available as useful light for street 
lighting. Now using a good refractor 
we may catch the upward flowing 
light and re-direct it in a downward 
direction. 


APPROXIMATE EFFICIENCIES OF CONTROL DEVICES 


Lamp Total 
Controlling Device Lumens Lumens Downward Down 
Bare Transmitted Lumens Efficiency 
Reflector (Radial Wave)...... 1,000 866 718 (Ure 
metractor (oad. .3)40%500-4 5: 1,000 25 666 66.6 
Shaped Translucent glassware. . 1,000 760 412 41.2 
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Bare lamps (without control de- 
vices) will give less glare if greater 
mounting height is used, but this is 
not practical in most cases on account 
of trees, and where the unit is of very 
high intensity it becomes necessary 
to mount the lamps at a height alto- 
gether too great for convenient main- 
tenance. A small bare lamp, 1,000 
lumens, must be mounted at a greater 
height than 15 feet to reduce glare to 
a reasonable value. Large units such 
as 10,000 lumens, bare, would have 
to go at least 30 feet or more from the 
ground to accomplish the same result. 


THE TyvPES AND MOUNTING 


On the other hand, lighting units 
using suitable control devices may 
be mounted considerably lower with- 
out producing objectionable glare, 
thus a 1,000 lumen unit with refractor 
may be mounted at a height of from 
12 to 15 feet, and a 10,000 lumen 
lamp may be mounted as low as 18 
feet. These mounting heights make 
it possible to illuminate the streets 
where there are trees, and also to use 
existing poles or reasonably short 
ornamental pillars. In addition, still 
lower mounting heights may be used 
if good diffusing glassware is used. 


Hricuts Usep IN ToRoNnTO 4 


1,260 lumens —100 watt (mult.) Radial wave Reflector 165 ft. 

126077 erat ae ‘t Diffusing glassware Ni 

4,840 “ a ae ie io 15 ft. 

Oro ae OU =~ 5 3 : Loon 

(Sunnyside) 6,000 “ —600c-p. series refractor and diff. glass. LO eee 

OTHER INSTALLATIONS 
100,000 lumens, 2-2500 watt (mult) diffusing glassware ........... 22 it 
(Chicago State St.) 

15,000 a Luminous Arc: (San Francisco Market St.)0... ee oe 
S000 C3 600 c-p. series, Oneida, N.Y., diffusing globe..... 11 it. : 
O0005" cs 600 c-p. series, Allantown, Pa, diffusing globe.... 14) ft. 
2,000 “ 250 c-p. series, Mandon, N.D., diffusing globe......12 ft. 


RECOMMENDED MODERN PRACTICE 


Type Lumens per ft. of street 
Large Cities Heavy trafic) streets 2 15a eee 400 to 1000 
100,000 population Medium trafiic.streets. 3... 7205. 008 200 to 500 
or greater Residential streets..4 ee eee 15 to 30 
POY S.A eee ee 15 to 30 
Smaller Cities Hieavy trafic streets)... oe ee 300 to 500 
Wledium traffic streets 35a.) ee 200 to 300 
Residential Streeto.2 3.1, .eeeennees 15 to 30 
PREY Si)s cua ie to aes eats eee 3 to 8 
Small Towns ‘Main. business streets) 1. 7. eee 80 to 200 
pesidential streets..4, Seen ee S tO elp 
POV 6. 5 sen deek es cio 3 to 8 
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These recommended intensities are 
somewhat higher than aré used in 
most parts of the province. 

To give some idea of the present 
tendency in various cities to high in- 
tensities may be considered the fol- 
lowing : 


EXAMPLES OF STREET 
City 


Glevelands(SuperiorAve:).i4 (ake. o: 
Los Angeles (Broadway) )..0%). neen - 


Minneapolis (Business section)....... 
Portland, Ore. (Business section)..... 
San Francisco (Market St.)......... 
NiagaraePalle Nov: (Falls' St))nbhne 


Salt Lake City (Business section)..... 


Chicago (otatemotreet) . 25 cic. is, eee 


GENERAL OBSERVATIONS 


There are two generally accepted 
types of street lighting systems used, 
namely, the series system with all 
lamps on a circuit in series with each 
other and the multiple system having 
its lamps connected in multiple on 
the circuit. There is also a small 
amount of series multiple lighting. 

These systems may be installed 
either overhead with open wire cir- 
cuits or underground with lead 
covered cable which may be installed 
either directly in the ground or in a 
duct system. 

The series system, as used in Hydro 
municipalities, has the disadvantage 
where used overhead of having a 
small high voltage wire strung from 
pole to pole and in close proximity 
to other conductors. ‘The pressure 
may reach several thousand volts. 
The multiple system, on the other 
hand, has a maximum voltage of 


eee e er ec te we we we ew 


cee ee © © © © ee 


Scene) Wel ie..e, se fe 9) 6; 10) 46 


o ‘es © m0 © e@ © «2 6 8 


oe ee © eo ec we we ew ew 


66 @) € 6 im, 6 <6 Ve. of 


Sie ennet 0 6, 0) 41 8 (-eca 6 


e162 .e 16 wi's) « -e ew 0 \¢ 


that of the lamps (120 volts). The 
Series system requires constant cur- 
rent transformers which operate at a 
comparatively low power factor as 
compared to constant voltage trans- 
formers supplying a multiple system. 
The power factor on the series 


LIGHTING INTENSITIES 


- Lumens per ft. of street 


500 
510 
520 
600 
750 
750 
820 
2,000 


system is less than 70 per cent. as 
against 95 per cent. power factor on 
multiple system. This low power 
factor practically cancels the advan- 
tage the series lamp has, through 
greater efficiency, over the multiple 
lamp. 

There is not much to choose be- 
tween the series or multiple system 
in initial capital costs as constant 
current transformers are _ several 
times the price of corresponding 
constant potential transformers. This 
increased cost about cancels the sav- 
ing in series system where only one 
wire is used for the circuit as against 
two or three wires used on the 
multiple system. 


While at present there are through- 
out America a predominating number 
of series systems, there is a growing 
percentage of multiple systems being 
installed, e.g., Minneapolis, Vancou- 
ver, Milwaukee, Chicago. 
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From an operating viewpoint the 
multiple system has certain advan- 
tages. On such a system as used in 
Toronto, the loss of a street lighting 
transformer is handled in an emer- 
gency by cutting the multiple net- 
work clear of the defective trans- 
former and obtaining temporary 
supply for the street lighting from 
the house lighting mains which every- 
where parallel the street lighting 
secondaries. 

This flexibility does not exist where 
the series system is used. 

With a multiple system extensions 
may be made with ease as compared 
to the series system. A wire break 
OF Cable Janltels: not so slikely to \ex- 
tinguish all the lamps as would be 
the case with series lighting. 

Extra business, such as advertising 
sign loads, traffic signs, danger signals, 
fire alarm boxes, signal lights, etc., 
are readily supplied by the multiple 
system without expensive changes to 
the existing system. ‘These are diffi- 
cult loads to handle on a series 
system. 

To give some idea of the business 
exclusive of regular street lighting, 
which may be added to the street 
lighting system, the following table 
is given : 


SPECIAL TYPE OF STREET LIGHTING 


Railway crossings are specially 
marked by flood lighting arrangement 
which shows up plainly the tracks 
and gates, etc. 


Traffic police officers are assisted 
at intersections by means of larger 
lamps mounted over the centre of 
intersections. This lighting makes 
the officer plainly visible to motorists. 


Street intersections are also some- 
times illuminated with larger lamps 
mounted at the intersections higher 
than on adjacent poles. This is a 
decided convenience to automobile 
traffic. 


Another tendency is that on ac- 
count of traffic requirements the old 
moonlight schedule for street lighting 
hours has become obsolete and a 


sunset, sunrise schedule is almost 
universally used. 
Where shade trees are newly 


planted along city streets, the street 
lighting requirement should receive 
consideration. In Toronto, the prac- 
tice of the Forestry Dept. is to plant 
shade trees behind the sidewalks at 
intervals of 45 feet. No trees are 
planted within 45 feet of the street 
corners. This gives intersections 


BUSINESS ADDED TO STREET LIGHTING SYSTEM 


For Toronto 
Advertising signs, 500 k.w. total load 


Street traffic signs, detours, quiet zone, No Parking, etc....... 
Private lights—apartment house entrances, courts, etc........ 


C0. a wi ee 6 fe? wt levee PAS) jo Mieuaenlie. 6 see 


Number 


107 


Street Railway, signal lights, for intersections, loops, lavatories,ete 725 


School Yard lights (morality lights). . 
Paplicclavatoriessuiatae aly ween eee vt) 
Stores rout ii biting es phe meen oct 
Hire Alarm sismal lights eee. 25 ©. 


., ARORA eee 15 
sol Ua), Earn, Eee epee 38 


20 stores 
329 
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clear of foliage when the trees grow up. 
This paper touches a few of the 
important points in connection with 


the subject, and I trust that included 


is sufficient material to bring about a 


good discussion. 


Discussion 


Mr. G. F. Mudgett, Canadian West- 
inghouse : I think there is one very 
important conclusion should be drawn 
from Mr. Schwenger’s paper, and 
that is, that there is a growing ten- 
dency towards the use of larger 
lamps on higher mountings, and at 
greater spaces. I think that within 
a very few years, we will find it the 
generally accepted practice to mount 
lighting units twenty or twenty-five 
feet high, and space them about ten 
times the distance apart. With the 
use of light controlling devices and 
refractors and reflectors, we can 
obtain uniformity with almost any 
type of street lighting installation, 
particularly the two-way and four- 
way types. Refractors will be very 
useful in systems of those types. We 
will probably find that 1,000 watt 
lamps will be used with an excep- 
tionally high street light, and along 


with that we will have a lowering of 


‘the street lighting cost and less main- 


tenance cost on account of fewer 
breakages and less cleaning to be 
done. ‘There is just one other thing 
Mr. Schwenger mentioned, and that 
is the tendency towards multiple 
street lighting. I think series street 
lighting will undoubtedly be a thing 
of the past in a very few years. There 
are all sorts of controlling devices for 
street lighting, which are just as 
flexible, and some times more flexible 
than the series lighting. 

Wire hs a. o1arr, Orillia - 7) “would 
like to ask Mr. Schwenger, when 
store fronts and sign lights are con- 
nected to the street lighting system, 
does he look after the lamps and 
charge the same rates as street light- 
ing, or is it on the meter basis ? 

Mr. Schwenger : It is on a flat rate, 
and we do not maintain them. 
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Opening Address 


By J. G. Archibald, Manager, Public Utilities 
Commission, Woodstock, President, A. M. E. U. 


“oN HE President’s address will be 
very brief. I merely want 
to welcome the delegates 
whom I see here in such 
splendid numbers. There are a great 
many more here than I expected to 
see on account of the session opening 
in the morning. The increased interest 
of the members of the Association 
in our Conventions is very gratifying 
to the Executive and those in charge 
of the Convention work. Our attend- 
ance has been steadily increasing at 
the different Conventions, and I hope, 
at this one, we shall have established 
another record. It shows we are 
getting something out of these Con- 
ventions; that is, the get-together 
spirit is bringing us somewhere. 
Otherwise, the interest would fall off. 

This is an age of Conventions, and 
a time of wanited!etiort. -; We. are 
realizing more, all the time, that we 
do not get the best out of anything 
by individual effort. Only by getting 
together and rubbing shoulders with 
the other fellow, getting his point of 
view and giving him ours, can we 
accomplish the best in anything. In 
our Conventions we are brought in 
touch with the specialist. We cannot 
all be specialists in everything. At 
these meetings, we are given an op- 
portunity to hear the men who have 
devoted their studies to some par- 
ticular line or have had _ special 
success in some particular work. 
They bring their views to us, and 
they are of great benefit. We also 


have the recreational and social side 
of life, which helps us along. I am 
sure the time we spend at our Con- 
ventions is time well spent, and when 
we go back to our different munici- 
palities, we go with a better spirit and 
better fitted for the tasks we have 
before us. 


Minutes of Convention 


The twenty-third convention of 
the Association of Municipal Electri- 
cal Utilities was held at Niagara Falls, 
Ontario, on June 13, 14 and 15, 1928. 

The first session of the convention 
was called to order by the President, 
Mr.42nG.. Archibald; tat. 10:30 sasma 
on Wednesday, June 13th. 

It was moved by Mr. R. J. Smith 
and seconded by Mr. R. H. Starr, 
THat the minutes of the last con- 
vention as published in the Sulletin 
be taken as read.—Carrted. 

The President gave a short address 
welcoming the delegates to the con- 
vention and commenting on the 
benefits to be gained by attending. 

Mr. E. F. Hinch, Assistant En- 
gineer, Distribution Section, Elec- 
trical Engineering Department, 
H.E.P.C of Ontario; read”a’ paper 
entitled ‘‘Development in Line Con- 
struction,’’ which was illustrated by 
slides. Discussion following Mr. 
Hinch’s paper was by Messrs. R. H. 
Martindale; Fv. xX.: Brady, Hyon. 
Shearer, W. E. Reesor, O. H. Scott, 


THE BULLETIN 


243 


MUNN TU TTT TT 


WrG. Brace eR SHY Stars ui W- 
_ Peart, J. Manning and E. G. Flower. 
Mr. Wills Maclachlan spoke of 
efforts that had been made for a 
standard technique in resuscitation 
in the United States and Canada, and 
asked that this Association go on 
record as adopting it. 

It was moved by Mr. R. H. Starr 
and seconded by Mr. R. J. Smith, 
TuHat this Association adopt the 
technique for resuscitation as out- 
lined by Mr. Wills Maclachlan.— 
Carried. 

Mr. C. E. Schwenger, Distribution 


Engineer, ‘Toronto MHydro-Electric 
System, {read ) a “paper entitled, 
“Modern Street Lighting.’’ Discus- 


sion following this paper was by 
Messrs. G:. F. Mudgett and R. H. 
otarr. 

A hearty vote of thanks to Mr. 
Hinch and Mr. Schwenger for their 
papers was moved by Mr. O. H. 
Scott, which on being seconded by 
Mr. R. H. Martindale, was carried. 

The session then adjourned. 

At 1.00 p.m. this Association met 
with the Ontario Municipal Electrical 
Association for luncheon, when an 
address was given by Mr. Louis B. 
Duff, former editor, Welland Tribune, 
Welland, Ontario. 

At 8 p.m., the two Associations met 
for the Convention dinner, which was 
presided over by Mr. C. A. Maguire, 
- President O.M.E.A. Mr. Edwin R. 
Weeks, Past District Governor, 
Rotary Club, New York, Bingham- 
ton, N.Y., as guest of the Associations, 
gave an address. 

The second session of the Conven- 
tion opened at 10.00 a.m. on Thurs- 
day, June 14, when Mr. W. H. Griffin, 
Advertising Manager, Southam Press, 


gave an address entitled, ‘‘Every- 
thing must be sold.’’ Discussion 
following Mr. Griffin’s address was 
by MrvA7B. Scott. 

Mr. G. J. Mickler, Sales Depart- 
ment, H.H-P.C. -of Ontario, read a 
paper entitled, ‘“‘ Electrical Appliance 
sales.”’ Discussion following this 
paper was by Messrs. V. B. Coleman, 
F. Newman, W. R. Carr, J. J. Heeg, 
and E. E. Bowley. 

It was moved by Mr. J. J. Heeg 
and seconded by Mr. A. B. Scott, 
THAT a hearty vote of thanks be 
extended to Mr. Griffin for his 
address, and to Mr. G. J. Mickler 
for his paper.—Carried. 

The session then adjourned. 

At 1.00 p.m. the two Associations 
met for luncheon, when an address 
was given by Rev. 8S. Buchanan 
Carey, Guelph, -Ont, 

The third session of the Conven- 
tion was called to order at 9.30 a.m. 
on Friday, June 14th, when Mr. J. 
G. Jackson, Manager, Public Utilities 
Commission, Chatham, read a paper— 
‘““A Proposal for Improved Primary 
Distribution.”’ Discussion following 
this paper was by Messrs. C. E. 
Schwenger, Wills Maclachlan, F. B. 
Shand, P. B. Yates, A. L. Mudge, 
R. H. Martindale, H. D. Rothwell, 
ALdah) sp. a Vest. 

Vier bey. Brandon, Chief Hiec- 
trical Engineer, H.E.P.C. of Ontario, 
gave a talk on ‘Toronto-Gatineau 
Lines and Station,’ which was illus- 
trated by slides and moving pictures. 

It was moved by Mr. A. W. J. 
Stewart and seconded by Mr. C. R. 
Cole, THat a hearty vote of thanks 
be extended to Mr. Jackson for his 
paper, and to Mr. Brandon for his 
illustrated talk.—Carried. 
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The President gave a short address 
thanking all those who had assisted 
in arranging the details of the Con- 
vention and thereby contributed to- 
wards its success. 

Mr. H. T. Gibbs announced that 
an effort was being made to hold the 
Canadian Electrical Association and 
the Canadian Electric Railways Asso- 
ciation Conventions next year con- 
jointly at Ottawa, and asked this 
Association to consider joining in 
with them. 

The proceedings were then closed. 

The register shows that the attend- 
ance was greater than that of any 
previous year, there being a total of 
350 names, classified as follows : 


CaS RA teiad chor ircre cme o 79 
Glass 3B eae Ake cera te 116 
Commniercials 74 a ain 76 
Associates*.. (iis amas: 4] 
MASTLOLS), Seve epee seas, 38 

shOtal feeie cba teen, 300 


There were 259 present at the first 
Convention luncheon and 274 at the 


Convention dinner; the attendance 
at the second Convention luncheon 
was 234. 


{} ome j]} 


The Secretary has received the fol- 
lowing note in reply to the telegram 
of sympathy sent Mr. Hopper from 
the Convention on account. of the 
death of Mrs. Hopper on June 12: 


Hamilton, Ont., 
DEAR CLEM,— June 28, 1928 
As I visited the Engineers’ Club 
Monday for the first time in several 
weeks, I did not until then receive the 
wire you sent from the Convention. 
My blow is heavy, but wonderful 
friends seem to hedge me about and 
keep ine pe 
As you know “The Convention” 
has always been an important event 
to me, and you cannot realize how 
gratifying and comforting it is to 
know that the old A.M.E.U. stopped 
to think of me in my trouble. 
Sincerely, 
(Sgd.) CHARLIE HOPPER. 


Of conse J} 


0) comme: |} 


Further Convention Papers will appear in August Number 
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Electrical Inspection under the 
Commission in Ontario 


(Address broadcasted by Radio recently by a member of 
the staff of the H.E.P.C. of Ontario) 


“2N connection with the generation 
and transmission of electrical 
energy, the Commission acts as 
avent atid -trustee of the co- 
operating municipalities. In so far 
as electrical inspection is concerned, 
however, the Commission is the 
servant of the Provincial Govern- 
ment, and its activities extend to all 
the municipalities of the Province, 
whether they are partners in the 
Hydro undertaking or not. 


OBJECT OF INSPECTION IS SAFETY 


In brief, the object of electrical in- 
spection is to eliminate the possibility 
of danger arising through the misuse 
of electricity. At the outset I wish to 
emphasize that, properly handled, 
electricity 7s not dangerous in the 
customary acceptance of that term. 
Compared with the commodities and 
appliances it has so largely displaced, 
electricity has many advantages from 
the safety standpoint. 

Owing to the fact that, to the 
average person, the characteristics of 
electrical energy are more or less 
obscure, the ordinary householder is 
not sufficiently familiar with the 
‘technical aspects of electricity to be 
able to ensure that it is being safely 
applied and handled. It is for this 
reason that the necessity for expert 
supervision exists. 


FIRE HAZARD 


You are all familiar, for example, 
with the fact that when an electrical 


current is led through the fine wires 
inside an electric light bulb it pro- 
duces a very high temperature in the 
wire. It becomes ‘white hot.” It 
may never have occurred to you, 
however, that if a sufficiently large 
current is allowed to pass through 
the larger wires that constitute your 
house wiring, these too will reach a 
high temperature that could be 
capable of starting a fire. To pre- 
vent this happening, the electrical 
inspector—when an installation is 
completed—examines the wiring to 


‘make sure that the wires are large 


enough safely to carry the amount of 
current required, and also to see that 
the fuses and other equipment are 
properly installed. 


SHOCK HAZARD 


So far as danger of shock is con- 
cerned, you know, of course, that 
electricity, applied under certain con- 
ditions, may be fatal, e.g., as employed 
in the electric chair, where a high 
voltage is used. Even at the voltage 
ordinarily used in homes, electricity, 
if allowed to pass freely through the 
body, can be very dangerous. ‘The 
electrical inspector, by ensuring that 
the wires and appliances are properly 
insulated, safeguards the public in 
this respect. 


Earty ACTION BY FIRE INSURANCE 
INTERESTS 


The first authorities to take action 
with the object of promoting electrical 
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safety were the fire insurance com- 
panies, which about thirty years ago 
drew up a code of rules for electrical 
installations. 


GOVERNMENT ACTION 


About twenty years ago the Go- 
vernment of Ontario realized that it 
was important in the interests of the 
public that safety from personal shock 
hazards as well as elimination of 
danger of fires from electrical causes, 
should be promoted. ‘The enforce- 
ment of the measures designed to 
accomplish this purpose was con- 
sidered to be, properly, a function of 
public administration, and should be 
backed by legal authority. In 1912, 
suitable legislation was enacted. 


POWERS GIVEN THE COMMISSION 


In view of the fact that the Hydro- 
Electric Power Commission already 
had a highly-trained technical staff of 
electrical experts, and was, moreover, 
a body closely affiliated with the Pro- 
vincial Government, the task of 
formulating a Code of Rules and 
Regulations governing safety require- 
ments for electrical installations was 
delegated to the Commission. ‘The 
regulations were made part of the 
law of the Province and their enforce- 
ment through a system of inspection 
was also placed in the Commission’s 
hands. 

Six years later the Government, 
through the Commission, provided 
facilities for testing electrical appli- 
ances and materials, and an Act was 
passed which provided that, unless 
approved by the Commission as safe 
for use, no such appliances and 
materials could be used or sold in the 
Province. The administration of 
these regulations is carried out by the 


Testing and Inspection department 
of the Commission. 


ADMINISTRATION OF INSPECTION 
DEPARTMENT 


For electrical inspection purposes, 
the Province, at the present time, is 
divided into some 32 districts, with 
about 60 inspectors. The work of in- 
specting installations is under the 
direction of the Chief Electrical In- 
spector with headquarters in Toronto, 
and the work of testing and approv- 
ing apparatus is the duty of the Ap- 
provals Engineer located at the 
Laboratories of the Commission in 
Toronto. 

The extent of the work of the 
Inspection department may be rea- 
lized from the statement that about 
90,000 permits are issued annually, 
authorizing electrical installation and 
repair work to be done, and about 
170,000 inspections are made. These 
inspections cover work ranging from 
the installation of a few lights in a 
small house to the complete instal- 
lation of power and lighting equip- 
ment in large factories, hotels or 
“skyscrapers.” 


RULES AND REGULATIONS 


The work of the Electrical Inspec- 
tion department is guided by the 
Commission’s Rules and Regulations, 
which have been specially compiled . 
for the purpose of providing inspec- 
tors and electrical contractors with 
knowledge of certain definite mini- 
mum requirements which must be 
observed. It will be appreciated 
that each piece of electrical equip- 
ment rightly used in any installation 
is there for a specific purpose. Equip- 
ment that would be quite safe in a dry 
location might be dangerous where 
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excessive moisture is present. If 
inflammable material is present, as, 
for instance, on the stages of theatres, 
or in garages, special precautions are 
necessary. In bathrooms, with ex- 
posed metal water-pipes, there exists 
special risk of shock. Insecurely at- 
tached wiring and fixtures are a 
source of danger. For all wires 
adequate insulation is required. These 
are only a few illustrations of the 
many safety precautions that are 
covered by the rules and regulations. 

The first edition of the Rules was 
issued in 1913. The various require- 
ments are periodically revised to con- 
form to the constantly changing con- 
ditions, and in this regard the Com- 
mission confers with representatives 
of the Canadian Fire Underwriters’ 
Association, the Provincial Fire Mar- 
shal, manufacturers of electrical 
equipment, electrical contractors, 
local municipal commissions and other 
interested bodies. The last revision 
of the rules was made in 1924. 


CANADIAN ELECTRICAL CODE 


In recent years, it has been general- 
ly realized throughout the Dominion 
that uniform standards for electrical 
work in all of the Provinces is much 
to be desired. With a view to bring- 
ing this about, the Canadian En- 
gineering Standards Assoctation last 
year, with the co-operation of the 
Commission in Ontario and of ele- 
trical authorities in other provinces, 
compiled and published the Canadian 
Electrical Code, Part I. ‘The best 
features of the rules at present in 
force not only in Canada but also in 
the United States, have been em- 
bodied in this Code, and it is gener- 
ally conceded by authorities through- 


out the continent that the Canadian 
Electrical Code is a decided improve- 
ment on any work of the kind pre- 
viously in existence in America. 

The Hydro-Electric Power Com- 
mission of Ontario has adopted this 
code, which, with some special regu- 
lations applicable to Ontario circum- 
stances, has been published as the 
Eighth Edition of its Rules and 
Regulations. It is understood that 
the other Provinces are also preparing 
to adopt this Code. 


APPROVALS LABORATORY 


In addition to supervising the in- 
stallation of electric wiring and equip- 
ment in buildings, the Commission, 
since 1918, has exercised authority 
with respect to safety requirements 
in connection with electrical materials 
and appliances sold or used in the 
Province. Obviously, it would not 
be feasible for a wiring inspector to 
carry out the tests necessary to ensure 
safety in the design and construction 
of all the materials and devices used 
in connection with electrical instal- 
lations. Such work is therefore car- 
ried out at the Commission’s Ap- 
proval Laboratory. 


TESTING OF APPLIANCES 


Manufacturers, agents, and others 
handling electrical devices and equip- 
ment send samples of their products 
to the Commission’s laboratories, 
where they are subjected to careful 
inspection and rigid tests to deter- 
mine whether or not they are safe for 
use by the public. If satisfactory, the 
Commission issues a certificate of 
approval, which authorizes their sale 
and use in Ontario. If defective in 
any essential particular, the manu- 
facturer is notified in what respects 
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the design or construction needs to be 
altered before approval can be given. 

Detailed test of the samples sub- 
mitted is followed up by the factory 
inspection, which ensures that the 
materials and devices as placed on 
the market, conform to the same 
standards as the samples tested. 

This work is of service to the manu- 
facturers as well as to inspection 
authorities in other Provinces. The 
approval of the Commission is ac- 
cepted or required in many other 
parts of Canada. 


ONTARIO LEADS IN ELECTRICAL 
INSPECTION 


In matters of electrical inspection 
and approval of equipment Ontario 
may be said to occupy a position of 
leadership. Over large sections of 
the continent the only protection the 
users of electrical energy have is that 
afforded by the efforts of the Fire 
Underwriters, and in some instances 
by local municipal by-laws or State 
enactments. Some electrical appli- 
ances commonly sold elsewhere have 
been found. to be of such a character 
that they introduce a very real 
hazard. The compulsory inspection 
of electrical installations and equip- 
ment in Ontario has undoubtedly 
prevented a great deal of damage to 
property and injury to persons. 


SAFETY PRECAUTIONS 


I wish to close this address with 
a few cautionary remarks. If you 
want to avoid risk of fire and shock— 
not to mention the possibility of 
being fined for breaking the law— 
have your electrical installation and 
alteration work done by a trained 
electrician and inspected. 


Do not use an electric heater in a 
bathroom, unless you know that the 
metal frame of it has been properly 
grounded—that is, connected to the 
earth through the water pipes. 

Do not change lamps or fuses while 
standing on a damp floor or when 
near metal pipes or radiators. 

Do not use any electrical devices, 
such as a smoothing iron or toaster, 
if the flexible cord is frayed or other- 
wise damaged, or if it begins to spark 
anywhere. Have the cord repaired 
at once by a competent workman. 

Do not leave an electric iron face 
downward on any combustible sub- 
stance, such as a wooden ironing 
board or table, no matter how soon 
you expect to be back—remove it. 
Be sure to disconnect the iron before 
putting it into the cupboard. 

On «no account | replace a inse 
with one of larger capacity than 15 
amperes. The capacity is marked on 
the fuse. This fuse will protect the 
ordinary house circuit and the use of 
a large fuse destroys this protection. 
Never bridge a fuse with a coin or 
piece of wire. 


PURPOSE OF FUSE 


The fuse is the safety valve of the 
electrical installation. If, through 
defects in the wiring or the appliances 
used, a large current is permitted to 
flow, the wire in the fuse melts and 
shuts off the. curtent before, any 
damage can be done: It 1s) there- 
fore, important that a fuse of proper 
capacity be used, otherwise it may 
not cut off the current when it should 
and serious damage may result. 

While the law requires, as has been 
stated, that only approved devices 
be sold in Ontario, unscrupulous 
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persons have at times attempted to 
sell devices embodying dangerous 
feature. You can assist the Com- 


mission and at the same time pro- 


mote the safety of your person and 
property by buying only approved 
devices. In case you are in doubt at 
aiye time, enuuire of the; nearest 
Electrical Inspection office. 

Finally, if you have any reason to 
think that any part of your electrical 
installation is defective through age 


or any other cause, apply to the 
Electrical Inspection department for 
advice as to what should be done 
with it. At nominal cost to yourself 
you may thus be able to avoid much 
trouble and inconvenience, if not 
actual bodily harm or loss of pro- 
perty. 

The Commission is always at work 
to secure more efficient equipment 
for, and safety to, the public. 


Qf en seum]) 


Sources of Power 


“NROM time to time the popular 
press and occasionally even an 
engineering publication start 
talking about some new kind 
of prime mover operated by electri- 
city taken from the air or a new 
combination of windings, or by some 
radically new form of energy. Even 
engineers are beginning to consider as 
a possibility the utilization of energy 
liberated in some as yet obscure 
manner by the breakdown of the 
atom. In view of all this it becomes 
of interest to consider just how and 
why the sources of energy that are 
used in present engineering are avail- 
able. 

The earth on which we live is very, 
very old. The more we learn about 
it the further back are shifted its 
beginnings. Where fifty years ago 
science talked about the earth’s age 
as being of the order of 1,000,000 to 
5,000,000 years, today geologists con- 
fidently put its age at a minimum of 
100,000,000 years, and there are 
already reasons apparent to make it 
believable that even this span of time 


is a low estimate when it comes to the 
true age of the earth. 

During this enormous period of 
time even very slow chemical and 
physical reactions could have been 
accomplished. We find, therefore, 
that wherever a material could have 
combined with any other material in 
its immediate neighborhood, it did so 
combine. This is the reason why 
most of the ores are found in the form 
of sulphides, phosphides, oxides, etc. 
Virgin iron is practically unknown ; 
virgin copper is met in only a few 
places where protection chiefly by 
sand kept away from it all those other 
elements that would have been willing 
to enter into a combination with it. 

Another very significant feature of 
the chemical composition of the 
earth’s crust is that, whenever pos- 
sible, materials are encountered there- 
in not in their intermediary unstable 
or semi-stable combinations, but in 
the most stable form, thus indicating 
that whenever possible, chemical 
action continued as long as it could. 
Chemically (with such exceptions as 
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will be noted below) the earth’s crust 
is in a state of stable equilibrium. 
When we consider the same crust 
mechanically we again find a clear 
tendency toward the same stable 
balance. ‘Today ‘‘even the weariest 
river runs safely to the sea.’’ ‘This 
was not so always. Geologic forma- 
tions indicate that in days far gone by 
there were wide lakes opening into 
huge waterfalls. About 100 miles 
from the present ending of the 
Hudson River the sea bottom shows 
traces of a big waterfall into which 
this river formerly discharged. As 
millions of years followed each other, 
however, the surface wore down, and 
where there was an abrupt change of 
level formerly, today mostly a uni- 
form descent is only to be seen. 
There are still a few waterfalls here 
and there, Niagara Falls in North 
America, Imatra in Finland, the 
Victoria Nyanza in Central Africa, 
but these are simply survivals of a 
distant age, and for example, the 
Niagara Falls, even within the brief 
memory of the white man on the 
American continent, has lost some of 
its height of fall. The general mec- 
hanical tendency in nature is to 
accomplish within wide limits the 
Same state of balance as is observed 
in the chemical composition. 
What sources of energy have hither- 
to been available to humanity in 
large quantities may be said to be 
those which have been specially 
locked up within the earth’s crust. 
There was a time when practically 
the entire face of the earth was 
covered by luxurious vegetation. This 
has been, however, burned, rotted, or 
otherwise destroyed by oxidation, 
either violently induced or of slower 


process as under water, or in a modi- 
fied form by the action of bacterial 
life. It is only here and there that 
primeval forests have been covered 
over by layers of earth in such a 
manner as to prevent the access of 
oxygen thereto. From the point of 
view of chemical history of the earth 
this was an irregularity, because com- 
binable carbon did not enter into such 
a combination with oxygen as would 
bring the two to the most stable form. 
When we dig out the coal, place it 
under boilers, and burn it to carbon 
dioxide, we accomplish for a com- 
mercial purpose the very same thing 
that has been going on for some 
purpose unknown to us during all of 
the hundred million years of the 
history of the earth. 

In other words, we can generate 
power only by finding in nature some 
thing that has not yet reached its 
inost stable condition, and helping it 
todo so. Itso happens that all such 
reations are exothermic, which 
means that they produce energy 
rather than consume it. That is 
what happens when we burn coal 
under a boiler or explode a mixture of 
oil and air in a cylinder. The only 
reason why nature has not doneit before 
we had a chance to is that the two 
materials whereof the reaction pro- 
duces heat or energy have not been 
sufficiently close together. Coal and 
oil have been protected underground 
from the action of the oxygen. We 
bring them up and place them in 
contact with that oxygen, whereupon 
the reaction takes place with its 
consequent generation of power. 

When we come with the above in 
mind to the consideration of the so- 
called interatomic energy and con- 
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sider, for example, the simplest mole- 
cule, namely, that of hydrogen, we see 
that while a hydrogen molecule 
represents something (electrical char- 
ges or waves) in extremely rapid 
motion, it also represents an ex- 
tremely stable system. The stability 
here is dynamic instead of static, but 
of a very high order nevertheless— 
soeehign! ini tacts thatv hitherto*ine 
matter how much energy has been 
applied to it this stability has not yet 
been upset. While we do not know 
very much about the true structure of 
the hydrogen atom or indeed the atom 
of any other element, it would be 
reasonable to expect that since very 
nearly everything else in the earth 
whether chemical or mechanical has 
reached a state of-equilibrium, the 
atom, which is the foundation of the 
whole structure of matter, must have 
also reached a high degree of stability 
or equilibrium. This would lead one 
to believe that as little energy can be 


produced by the breakdown of an 


atom in any of the common elements 
encountered on the earth as there can 
be produced energy by trying to burn, 
for example, carbon dioxide. ‘True, 
there is good reason to believe that 
the enormous amount of heat given 
out by the sun is the result of the 
breakdown of atoms, but there we 
are dealing not with the common 
elements, such as hydrogen, carbon, 
nitrogen, and the like, but with an 
entirely different group, namely, ra- 
dioactive elements, which are ap- 
parently elements that have not yet 
reached the stage of interatomic 
stability, and of which hitherto only 
insignificant traces have been found 
on the earth. If this is so, then there 
is only very little hope for obtaining 


energy from the breakdown of any 
of the atoms known to occur in 
quantity on the earth. 

When we come to the question of 
fuelless motors and the like, it will be 
well to bear in mind that the only way 
known to us by which industrially 
applicable power can be generated is 
to find in nature something which 
represents chemically or mechani- 
cally a lack of balance and to carry 
out the reaction which will create that 
balance, be it by piling up water by 
means of a dam and letting it fall to 
a much lower level, or by bringing 
up from under the ground a fuel. 
There is no way of obtaining energy 
without some such effort, because all 
generation of energy represents either 
a mechanical or chemical reaction 
tending to bring things of the earth 
into a state of balance, and had the 
elements of this reaction been lying 
side by side ready for combination, 
they would have combined in the 
100,000,000 years that our planet has 
been in business. 

—Mechanical Engineering. 


Pammase iE) 


It Hurts Me 


I am very much opposed to this 
thing of the young people sitting 
around in the dark. It is all wrong. 
The first thing that happens when a 
young man calls on a girl is the turn- 
ing off of all the lights in the room, 
and then anything is liable to happen. 
Nobody knows what is going on but 
them, and they don’t give a darn. 
Certainly it is a matter which should 
be looked into. It is a thing that 
causes me much concern. I am 
thankful to say that I am no reformer, 
neither am I the father of any of the 
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younger generation—of which I am 
still more thankful. I object strongly 
to the practice for the one reason that, 
while it may be nice for them, it isn’t 
good for me. 

I am the local manager of the Light 
and Power Corporation.—The Circuit. 


H.E.P.C. Staff Picnic 


The annual staff Picnic of the 
Hydro-Electric Power Commission 
of Ontario was held on ‘Tuesday 
(July 10th) at Port Dalhousie, under 
the direction of the Ontario Hydro- 
Electric Club, and was participated 
in by the Toronto Head Office and 
Strachan Avenue Staffs, as well as a 
large delegation from the Niagara 
Falls and Hamilton staffs. Ele 
officials are not yet complete, but the 
attendance was approximately 486 
adults and 210 children from ‘Toronto, 
324 adults and 177 children from 
Niagara Falls, and about 20 adults 
from Hamilton, making the total 
attendance approximately 1237. 

This has been pronounced the most 
successful Picnic of any yet held by 
the Commission’s staff, not only from 
an attendance standpoint, but in 
every other respect. The weather 
was ideal and the location everything 
that could be desired for an affair 
of this kind. 

Entertainment was provided for on 
the boat in the nature of dancing for 
the adults, and numerous favors for 
the children, with music provided by 
the Hydro-Electric Power Commis- 
sion’s Club Orchestra, assisted by 
Mr. George Ketiladze, as special 
pianist. 

An excellent program of sports was 
provided by the Sports Committee, 


races of all kinds and for all ages being 
arranged for. 

The Tug-of-War was won by the 
Hamilton staff from Toronto, after 
a very close and exciting contest, but. 
Toronto secured its revenge in the 
Soft Ball contest, defeating Niagara 
Falls 24 to 6, and Hamilton 16 to 3. 

A large number, of all ages, also 
took advantage of the excellent 
bathing beach at the Picnic grounds 
and this particular feature was very 
much enjoyed and appreciated. 

A great deal of credit is due to the 
refreshment Committee for the excel- 
lent manner in which they carried 
out their duties, and as a Picnic of 
any kind is largely dependent upon 
the efforts of such a Committee too. 
much praise cannot be given to those 
responsible for that portion of the 
day’s outing. 

The officers of the O.H.E. Club by 
which the Picnic was conducted are 
as follows:—President, Mr. C. C. 
Bodley ** Vice-President Mra: 
Wills; Secretary,” Mis. SE ieee os: 
‘Treasurer, Mrs Rv0Cu MeGollom 
Messrs. O. Holden, W. B. Buchanan, 
H. D. Rothwell, H. E. Brandon and 
T. C. James—Misses Hartwick and 
Ferguson, with the special Commit- 
tees directly in charge of the Picnic 
program being as follows:—Enter- 


tainment -Committeex Mr ba ¢: 
James, Chairman; Miss Ferguson, 
Mr. J. C. Wills; Transportation 


Committee: Mr. W. B. Buchanan, 
Chairman; Sports Committee: Mr, 
T. H. Hogg, Chairman. With Mr. 
Bruce Black ‘as special Deputy. in 
charge of the proceedings. Refresh- 
ment Committee: Mr. E. T. J. Bran- 
don, Chairman. With Mr. H. Wadding- 
ham, Deputyin charge of proceedings. 
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Power Factor in the Office 


By W. D. Stalker, Secretary, Simcoe Public 
Utilities Commission 


PX\HE Town of Simcoe has had 
the same rapid _ electrical 
growth as like Hydro muni- 
cipalities in Ontario, but 
while substation and line had been 
extended and rebuilt, for ten years 
the Office had stood still. It was 
thought, therefore, that the Office 
' would soon have to be enlarged and 
the staff increased. However just as 
the regulation of loads may improve 
distribution conditions to such a 
degree as to save the installation of 
additional station capacity, so too in 
the Office the correction of ‘‘office 
power factor’? may save the employ- 
ment of more ‘‘prime movers.’’ This 
was tried in the Office of the Simcoe 
Public Utilities Commission with 
rather remarkable results. 


OFFICE PLAN 


Advantage was first taken of a_ 


general change in the municipal 
building to so design the billing and 
collecting office that the best layout 
for local conditions might be obtained. 
During the alterations a temporary 
arrangement for collecting proved so 
convenient for posting also, that the 
idea suggested itself of embodying 
the posting desks with the counter 
inside the wickets. ‘The final result 
has not only saved steps and time for 
the office staff but also the public is 
more quickly served. 


ADDRESSOGRAPH 


It had been standard practice to 
make out and address all hydro and 
water bills by hand, using a postcard 
type of bill, An addressograph and 
graphotype were now added to the 
equipment and a great time saving 
in addressing was made immediately. 
Parenthetically, it may be remarked, 
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that while at first somewhat dubious 
about the wisdom of purchasing a 
graphotype, this machine saved a 
considerable part of its cost by enabl- 
ing the local staff to make all the 
originally necessary plates or stencils, 
as occasion presented, at small cost, 
and is now invaluable for change- 
over and new services. 


STRAIGHT LINE BILL 
The full advantage of the addresso- 
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Hand Operated Addressograph 


graph equipment was not realized 
however until the old card supply 
was exhausted and use of the “‘straight 
line’’ bills was commenced.” For both 
Hydro” atid ~ Water, | these” were 
designed by the H.E.P.C. Municipal 
Auditor, Mr. McCollum. ‘The only 
continued criticism made of this 
straight line bill, has been by a 
school teacher, who objected to 
the number of times the word 
“bill” appeared. . The. answer™ is, 


@~_ SIMCOE HYDRO-ELECTRIC SYSTEM_-9 


Service (Noi Y.c:.-cscaceres Service (NOs. cac-ccnece esse 


La SERGE veaipf abineeeuneiieles -Service Chg. 


IIT EYCUCICUCTCECRCHOLCIC UY Tah ae hh KRY I Wey ii) Featsem iene ee 
) (a! 


ee 
eee eee! eee eee ee ee 


PRIM) md Nr kD TN ORC ICN TO) oa eer ko 


cre secaeeGrmee- eccecseesm ~~ SO * 2 Reece w cee eeegs Ms ose cine soo 


POURS) OO pote Ee) Mercer Cacti e ta 


OFFICE HOURS:—9 TO 12, 1 TO 5, ON 10&hOF MONTH TO 6 P.M. 


Post Card type of Bill used for lighting service prior 
to adoption of present System. 
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SIMCOE PUBLIC: UTILITIES COMMISSION 


58 PEEL STREET, SIMCOE, ONT. 


THIS BILL IS DUE WHEN RENDERED. 


Previous 
Reading 


Present 
Reading 


Consumpt’n 


D 
aie Charge 


Consumpt’n 


This Bill is for Two Months From Meter Reading Date on 
Previous Bill, Unless Stated Otherwise Here..ecessesssee-0- Months 
DIGUAWMEU), ADACIEYy.sxpssncvcrasereereseiectes Watts. 

THIS BILL SUBJECT TO METER OR CLERICAL ERRORS. 


Payable at Clerk’s Office 
58 Peel Street 


Office hours: 
9-12 a.m., 1-5 p.m. 


For details of billing see back’ of bill. 


Unpaid Bills will be Collected According to Public Utilities Act 


Service 
Charge 


| | | 


SIMCCE PUBLIC UTILITIES 
COMMISSION 

: HYDRO LIGHTING. SERVICE 

: Mail stub only when paying by cheque. 

; If receipt is desired, enclose postage for return 


Arrears 
Total 


Account 


Last Discount Day 
10th 


' 
4 
f) 
' 
1 
' 
‘ 
' 


Straight Line Bill now used for lighting service 


‘however, that the reiteration auto- 
matically draws the bill-fold from the 
customer’s pocket and_ painlessly 
extracts the required number of bills 
to pay the bill before the discount 
date. 


COMPUTER 


The use of a Bates Index, with 
ribbon for computing domestic hydro 
bills without figuring them, has also 
proved a valuable tinie-saver. The 
bills are first run through the address- 
ograph which puts the complete 
address including service number, on 
both bill and stub at one operation. 
They are then typed directly from 
meter sheets, the amount of the bill 
being read off the Index or Computer, 
and the lay-out of the bill is such 


SIMCOE PUBLIC UTILITIES COMMISSION 


WATERWORKS DEPARTMENT 


THIS BILL 1S DUE WHEN RENDERED 


Previous 
Reading 


Present 


Date Reading 


Consumpt’n Gharee 


This Bill is for Three Months from Meter Reading Date on 
Previous Bill, unless stated otherwise here.....ccc.ccsecsseee- Months 
The consumption charge is 15 cents per 100 cu. ft. 

The By-law provides that if this Account is not paid 

within 15 days after the date rendered, water shall be 

turned off until arrears and charges are paid, in- 


cluding an additional charge of 50 cents for turning 
off and on. 


Straight Line Bull now 


Unpaid bills will be Collected According to Public Utilities Act 
Meter or 
Consumpt’n| Flat Rate 
per Quarter 
in Advance 


a | Ger 


that all typewritten figures are in one 
straight line, so that no extra setting 
of the typewriter roller. is necessary. 
The meter reading and amount of 
the bill is entered on the ledger card 
by hand at the same time. By taking 
the readings from the meter books 
the bills are kept in the correct rota- 
tion for subsequent delivery, saving 
time formerly spent sorting. The 
addressograph plates are of course 
kept in their trays in the same order 
as the meters are read, so that proper 
plates feed into addressograph auto- 
matically. 


OFF-PEAK ‘TIME 


The addressing of all bills and also 
the dating with a rubber stamp is 
done ahead of time in “‘office-off 


SIMCOE PUBLIC UTILITIES 
COMMISSION 
WATERWORKS DEPARTMENT 
Mail stub pnly when paying by cheque. 

If receipt is elieod: enclose postage for return 


Net Gross 


mere ee ewww ew ewe 


Arrears 


te 


Total 


Account 


Last Discount Date 
15th 


used for water service. 
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Graphotype for preparing 
addressograph plates 

peak” hours. This has helped flatten 
the monthly office load curve, and 
there is but a small ‘‘valley’’ between 
billing periods. Even this ‘‘depres- 
sion’? may be overcome by having the 
last discount date for Hydro bills the 
10th of the month and giving until 
the 15th for Water accounts. This 
‘staggering’ has just been inaug- 
urated, and so definite results have 
not yet been obtained. 


SIDE-OPENING METER BOOKS 

Not content with the foregoing 
changes, side-opening meter books 
were also recommended. ‘They were 
accordingly purchased and have not 
only been approved by the meter 
man but have been endorsed by the 
office staff.» The: office saving is 
particularly noticeable in billing the 
domestic hydro accounts when meter 
books, cards, computer and _ type- 
writer are all used together. 

METER DEPARTMENT 

Due to the small size of the system 
it had previously been the custom 
to use a lineman for the necessary 
time each month reading hydro 


meters, and a man from the Water- 
works Department to make their 
quarterly water reading. This has 
now been combined under one meter 
man, who reads all meters both hydro 
and water, and’ if time permits, 
delivers the accounts. ‘This arrange- 
ment has not only effected a saving 
in cost but is more satisfactory to all 
the departments. The outside hydro 
work is not interrupted, the water 
work is not inconvenienced, and the 
office is in closer touch at all times 
With the ‘meter -departinent... uu 
some routes both hydro and water 
meters are read at the same time 
which has not only resulted in a time 
saving but has proved more satis- 
factory to the customers who are 
thus subjected to fewer calls and less 
change in personnel. 


Bates Index adapted as a computing 
machine for domestic electric service. 
The red line on the tape approximates 
the kilowatt-hours, shown in the left 
hand column. The other columns from 
right to left in order show gross kw-hr. 
charge, gross bill and net bill. 
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RESULTS 


As these changes have taken place 
successively the credit due each 
factor has been noted and the 
results tabulated :— 


Hypro— 
Billing periods 
le Verein. oe. 2 54 hrs. 
LCS ee age eae tae 29 ‘- 
SURG robs ates tear ieee 25 is 
Allotment of Saving 
latices D laieme. eel 71% hrs 
Addressograph,. 4.2): Zee 
ptraight litte: fille). 1: Baines 
Compiitersueren ....:.”s TP) aed 
Side-opening Meter 
Books Or tty, eae 
25 7 
WATERWORKS— 
Billing Pertods 
Oldesystem. = = 2otate) 126 hrs. 
PS IS ie ERA ae 54 Sh 
SSARTITIOS. ogubios caries. Torey oss 
Allotment of Saving 
mpiicerb iam siti: “SY s 38 hrs. 
Addressograph....... Blitee Ss 
Straight line bill..... 3 “ 
72 x 


*The large saving allotted to office 


plan is by reason of a more convenient 
arrangement of the waterworks 
ledgers, three ledgers being used 
simultaneously. 


ABSIT OMEN 


Astonishing as results have been, 
a continued study with a view to 
further time saving reveals that the 
limit has even yet not been reached. 
A better wicket lay-out, a further 
use of computing charts, and the 
installation of power driven equip- 
ment will eventually, be necessary as 
the increase in the municipality again 
loads the office to 100 per cent capacity. 

In this age and in this country 
who can say when a limit has been 
reached, or provision made very 
much ahead of the requirements of 
the immediate future, and nowhere 
is this so marked as in Hydro- 
electrical development. As we climb’ 
the Mountain of Canadian Progress 
the limiting horizon constantly 
recedes, and there is vouchsafed an 
enlarging vision of increasing vastness. 

Copies of the straight line bills as 
used by the Electric and Water 
Departments are shown, as well as 
illustrations of the Bates Computing 
Index and the hand operated Address- 
ograph and Graphotype. 
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Electrical Appliance Sales 
By G. J. Mickler, Sales Department H.E.P.C. of Ontario 


(Read before Association of Municipal Electrical Utilities, at Niagara 
Falls, Ont., June 14, 1928.) 


yOR the past five or six years I 
have been collecting data on 
the use and sale of the more 
important electrical ap- 
pliances among Hydro consumers in 
Ontario, and each year have pub- 
lished these data to show how the 
public in Ontario were taking to the 
conveniences offered by the electri- 
fication of the home and what Hydro 
Shops have contributed in the way 
of sales to bring about the complete 
electrification of household labours. 
Since 1924 questionnaries have 
been sent out to every Hydro muni- 
cipality asking for information as to 
how many of each of twelve major 
appliances were sold by that muni- 
cipality if a Hydro Shop was being 
operated; also an estimate or figures 
developed from an actual survey to 
show how many of these appliances 
were being used by Hydro customers. 
This information was all compiled 
and by applying the law of averages 
an estimate was prepared each year 
to show the total number of appli- 
ances in use by all Hydro customers 
and the percentage saturation. Dur- 
ing the first year or two a great many 
of the figures submitted were based 
on estimates, but lately the majority 
of the municipalities have been taking 
sufficient interest in such statistics to 


make an actual survey and count the 
number of appliances in use, and it is 
felt that the figures submitted as of 
December 31st, 1927, give a pretty 
fair indication of the use that was 
being made of appliances armong 
Hydro consumers at that time. 

As sufficient information has now 
been gathered to permit of compari- 
sons being made over a period of 
years, I thought it would be interest- 
ing to show the growth of use of 
electrical appliances in some of the 
larger municipalities during the last 
three years, and also to show how 
many of these appliances Hydro 
Shops in these municipalities have 
been selling during the same period, 
and I have prepared tables which 
follow, which contain some very 
interesting information. 

It was the intention at first to list 
all of the Hydro municipalities in 
which a Hydro Shop is being operated 
and develop statistics for each of the 
appliances under consideration, but 
on examining the data which have 
been received during the past four 
years it was found that in some cases 
an incorrect estimate of the number 
of appliances in use in 1924 or the 
lack of such an estimate or actual 
count prevented the use of these 
figures with those that came in 1927. 


3 THE BULLETIN 259 
WUITIINTTNNITINTOATUCUTUTTUUTAOUAUTAUT TT 
. 
TABLE No.: 1. 
DATALON, BEECTRIC RANGES IN, HYDRO SHOP TOWNS 
DomEstTIc CONSUMERS NUMBER OF RANGES 
Number | Number | Number ; 
MUNICIPALIT Y | Served Served Added In Use | In Use | Increase | Sold by 
end of end of in Dec. 31, | Dec. 31, in Hydro 
1924 1927 3 years 1924 1927 -| 3 years Shop 
EMGUOU fe hho os)» 399 455 56 32 66 34 34 
Border Cities.| 17,458 | 22,509 5,051 || 8,400 | 16,989 | 8,589 | 4,685 
Belleville.....| 2,800 2,779 —21 O20 590 229 167 
Bowmanville 850 929 79 195 260 65 49 
nation... Bodh O, hah 210 400 600 200 74 
Prete. 20 rs, 308 421 63 68 102 34 32 
IROPESt sc. ost 400 439 39 14 ol BY | 31 
ET aga ee en 3,289 0,201 —§8 1,500 ) 1,615 O15 271 
Gocericn. 5c) ke 1 1,061 —120 60 133 73 40 
SECS 5) ean 4,332 4,634 302 244 604 360 43 
Hamilton....| 24,556 | 27,642 8,086 11 3,299 | 6,574°| 3,275 | 1,373 
Kitchener....| 4,895 5,813 918 245 | 1,602. | 1,357 340 
WON OM oc cse 14,957 | 16,065 1,108 |} 4,000 | 6,500 | 2,500 997 
Waidiand.-... 1,385 1,541 156 164 291 27 107 
Matchell. 2... 398 427 34 62 93 ol 38 
INA pADCE. ic... . 650 715 65 190 279 89 16 
WNorta- Bay...) 2,506 2,881 o10 386 540 154 A3 
Owen Sound..| 2,548 2,846 298 166 316 150 - 30 
BiClOtae sce ys 816 911 95 38 105 67 49 
Sirah hy eer enaae 4,176 4,298 122 700 | 1,100 400 230 
St. Marys. . .. 904 981 fir 202 300 98 60 
Stamford..... 869 1,193 O24 140 5928 388 dol 
Stratiord.....}— 4,036 4,174 138 1,500 | 2,030 530 309 
Strathroy.... 681 731 50 116. 182 66 66 
OEOMUOG: seas 109,299 |-130,551 | 21,2527) 7,000 112,835 | 5,835 |° 1,844 
erento act, 1,100 Ue lad ili? 100 143 43 24 
Woodstock...| 2,409 2,603 194 577 904 O20 ty. 
Rertiaerrae 2 714 796 82 51 digit 60 54 
Totals. ..|211,478 | 245,620 | 34,520 || 29,974 |55,403 | 25,431 | 11,504 
Increase Increase 
3 years Saturat’n| in 3 yrs. | Sales 
16.3 % 22.8 % | 85.1 % | 45.4 % 
of 3 yrs. 


Increase 
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Also, as a number of Hydro Shops do 
not sell all of the appliances under 
consideration, comparative figures 
would be misleading. Then again, 
there are some so-called Hydro Shops 
which are not aggressively engaged in 
merchandising and figures from such 
municipalities do not shed a true 
light in comparison with those of 
municipalities where an up-to-date 
shop is being conducted and volume 
sales effected. 

In preparing these tables, I have 
shown the growth in the number of 
domestic consumers served during 
the three years 1925, 1926 and 1927, 
and have shown also the growth in 
the number of appliances reported in 
use in the same period and compared 
the increase in the number of appli- 
ances with the total number sold by 
each Hydro Shop. 

Table No. 1 on Electric Ranges 
gives the details on 28 municipalities. 
In these there was an increase of 
3,452 in the number of domestic 
consumers served and during this 
period of three years there was an 
increase of 25,431 in the number of 
electric ranges installed of which 
11,504 were sold by Hydro Shops. 
In these 28 municipalities the satura- 
tion for electric ranges is 22.8 per 
cent. The increase in use is 85.1 per 
cent. over that of 1924, and Hydro 
Shops sold 45.4 per cent. of the total 
number installed during that time. 

An interesting feature of this table 
lies in the fact that the increase in 
the number of ranges installed is just 
a little over two-thirds of the increase 
in the number of domestic consumers 
served. This would indicate that 
the electrical industry was to some 
extent falling behind in its effort to 


sell electric cooking. It is fair to 
assume that a new customer is a 
better prospect for an electric range 
than an old customer, as the majority 
of new customers who apply for ser- 
vice occupy new dwellings or apart- 
ments which are adequately wired, 
permitting of the installation of 
ranges without undue installation 
costs. While figures are not avail- 
able, it is safe to assume alsothatthe 
majority of ranges installed during 
the last three years were placed in 
new dwellings. These figures show 
therefore that very few of the older 
custoiners on the lines in these 28 
municipalities have been induced to 
discard their antiquated and incon- 
venient means of cooking for the 
electric range. 

Of course in some of the munci- 
palities the figures show that a great 
many more ranges are being installed 
than there are new customers being 
added. In growing centres like the 
Border Cities, Hamilton, London 
Sarnia, Stratford, and Woodstock 
this appears to be the case. 

Table No. 2 on Electric Hotplates 
gives the details on 19 Hydro Shop 
municipalities, and in these the total 
number of consumers added in the 
three years amounted to 8,956, or an 
increase of 14.9 per cent. The in- 
crease in use reported amounts to 
3,490, or an increase of 110.5 per cent 
in three years. Hydro Shops sold 
1,489 or 42.7 per cent. of the total 
number installed in the three year 
period. As an electric hotplate is 
not considered adequate for electric 
cooking, and is usually an adjunct to 
an electric range being used in the 
laundry, and further as a hotplate is 
not always considered necessary par- 
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RAEBL ENO. 2. 


DATA ON HOT PLATES IN HYDRO SHOP TOWNS 


DoMEstTICc CONSUMERS NUMBER OF Hot PLATES 


SS — > | | Ss —>s—— |) —/s——————————— | C=" 


Number | Number | Number 

MUNICIPALITY Served Served Added In Use | In Use | Increase | Sold by 
end of end of in Dec. 31, | Dec. 31, in Hydro 

1924 1927 3 years 1924 1927 3 years Shop 
J 00) 1 399 455 56 29 51 22 22 
Border Cities.| 17,458 | 22,509 9,051 1,840 | 2,938 | 1,598 711 
Belleville.....| 2,800 2,779 —21 40 69 29 Fe 
Bowmanville 850 929 79 260 309 95 63 
Ciatvam 1.4 SOLE 3,120 210 200 300 150 81 
Ores 2. 2ui 400 439 a9 10 20 10 1 
Goderich... ;. List 1,061 — 120 15 BIZ 97 6 
Kitchener....| 4,895 5,813 918 We 394 337 90 
Rondon:.¢ 7: 14,957 | 16,065 1,108 500 950 450 186 
BiGIANG sea 1,385 1,541 156 208 301 93 75 
North Bay...| . 2,006 2,881 379 105 140 35 8 
Owen Sound..| 2,548 2,846 298 76 281 207 13 
Hetroliant..2% 031 631 50 5 25 20 10 
Bictoie cock. 816 Ole 95 o2 15 43 36 
mle wlarvss« + : 904 981 Fall 61 114 53 30 
Stamford: +: ; 869 1,193 324 13 108 95 30 
MtPacthroy: iu. <.. 681 Tal 50 22 50 28 26 
A SeUCO. a.c.20 | 1; L00 1 ie Aye 100 155 45 37 
Woodstock...| 2,409 2,603 194 85 160 75 42 
motaie. 21.00,206. |) 69,212 8,956 || 3,158 | 6,648 | 3,490 | 1,489 

Increase Increase 

3 years Saturat’nlin 3 years| Sales 
ae, O70 % 1110.5 Gi42.70 % 
of 3 yrs. 
Increase 


ticularly if a suitable hot water heat- 
ing device is in use, no particular 
significance is attached to the falling- 
off of sales of hotplates as compared 
to the number of customers added 
to the lines, but these figures are sub- 


mitted for the information of those 
who may be interested. 

Table No. 3 on Electric Water 
Heaters gives 
Hydro Shop municipalities. In these 
there was an increase of 9,709 in the 


information on 24 
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number of domestic consumers, or 
13:9 perceent. an three vyears. 
was an increase of 4,687 electric 
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TABLE. No. 3: 


‘There 


water heaters, or 120.4 per cent. over 
the number installed in 1924, and of 
these Hydro Shops sold 1,503, or 


DATA ON WATER HEATERS IN HYDRO SHOP TOWNS 


DomMEstTiIc CONSUMERS 


Number 

MUNICIPALITY | Served 
end of 

1924 
ACTON: ith eee 399 
Border Cities.| 17,458 
Belleville.....} 2,800 
Bowmanville 850 
Chat la diene SOLd 
Cobourg. .... 1,000 
Exeter eae 358 
Horest. (ee 400 
Guelph eee 4,332 
Kitchener....} 4,895 
London ten 14,957 
Nidlangd.* ar. 1,385 
Mitcheliy Are. 393 
Napanee a 650 
North Bay...| 2,506 
Owen Sound..| 2,548 
Petroliaki.. O81 
Picton eee 816 
Dt. Lats ae 904: 
Stamford mee 869 
otratiord’:...491" (#036 
LLALOrGy ee 681 
Trenton? se Tet00 
Woodstock...}/ 2,409 
Totals. ..| 69,838 


Number 


Served 
end of 
1927 


455 
22,509 
2,779 
929 
3,027 
1,025 
421 
439 
4,634 
5,813 
16,065 
1,541 
427 
715 
2,881 
2,846 
631 
oe 
981 
1,193 
4,174 
731 
ies kf 
2,603 


79,547 


Number 
Added 
in 
3 years 


56 
5,051 
= 
79 
210 
25 
63 
39 
302 
918 
1,108 
156 
34 
65 
381 
298 
50 
95 
a 
324 
138 
50 
17 
194 


9,709 


Increase 
3 years 


13.9 % 


In Use 


NUMBER OF WATER HEATERS 


In Use | Increase 


Dec. 31, | Dec. 31, in 
1924 1927 3 years 
10 19 9 
1,950 | 4,606 | 2,982 
a9) 223 168 
130 162 32 
150 190 40 
12 15 3 
30 46 16 
6 27 21 
118 186 68 
57 297 240 
200M MET 25 125 
115 191 76 
9 12 5) 
30 90 60 
fas 190 115 
68 118 50 
16 30 14 


34 90 56 
40 70 30 
45 78 STs) 


300 415 115 
27 47 20 
20 39 19 

196 O14 118 


3,893 | 8,580 | 4,687 


Saturat’n| Increase 


10.8 % |120.4.% 


Sold by 
Hydro 
Shop 


1,503 


Sales 


39.1,67 
of 3 years 
Increase 


a ee ee ee ee el eee 
eee ee 
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TABLE No. 4. 


DATA ON ELECTRIC WASHERS IN HYDRO SHOP TOWNS 


DoMESTIC CONSUMERS NUMBER OF WASHERS 


———- | SS ee 


Number | Number | Number 

MUNICIPALITY Served Served Added In Use | In Use | Increase | Sold by 
end of end of in Dec. 31, | Dec. 31, in Hydro 

1924 1927 3 years 1924 1927 3 years Shop 

PC EOTES ics ws « 399 455 56 34 66 o2 32 
Border Cities.| 17,458 | 22,509 5,051 5,800.) 9,719.) 5,028 | 1,530 
Belleville..... 2,800 2,779 —21 300 508 208 155 
Bowmanville 850 929 79 225 285 60 a2 
Copoure .-1s./. 1,000 1,025 25 300 341 4l 22 
Pxerersg 4 t03 308 421 63 45 70 25 1 
Horest.. 3.) 3) 3 400 439 39 61 88 27 19 
Goderich.3 cs RiLSt 1,061 — 120 150 233 83 4 
Woudons es - 14,957 | 16,065 1,108 |} 3,000 | 5,150 | 2,150 657 
Riidiand 4, 1,385 1,541 156 392 647 259 rts 
Napanee. =. 650 715 65 45 176 131 26 
North Bay...) — 2,506 2,881 381 150 375 220 9 
Owen Sound..| 2,548 2,846 298 Wor 409 232 9 
PemOudl. + 3% < 581 631 50 37 121 84 62 
Picton. . 4). 816 911 95 25 45 20 8 
Dteviarys.: . 904 981 ries 88 1382 44 27 
DUoimilords:* ... 869 1,193 324 ol 705 648 316 
stratiords, .°...| | 4,036 4,174 138 800 | 1,275 475 218 
Strathroy... - 681 731 50 85 123 38 30 
Prentos to. 1,100 1A bs Bg 17 90 168 78 42 
Wallaceburg . 785 910 125 110 410 300 70 
Woodstock...| 2,409 2,603 194 268 339 67 17 
Lotals® ../758;673: |) 66,917 8,244 || 12,239 | 21,381 | 9,142 | 3,420 

Increase Increase 

in 3 yrs. Saturat’n| 3 years Sales 
14.1% 32.0 % | 74.7 % | 37.4% 
of 3 yrs. 


| Increase 


32.1 per cent. of the total installations. 
It would seem as though the public 
were very poorly informed as to the 
advantages of heating water electri- 


cally. ‘To those who have used an 
electric water heater properly in- 
stalled this service is one of the 
greatest conveniences in the modern 
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home, but I believe that too little 
effort is being exerted to sell electric 
water heaters, and this may be for 
the reason that very little information 
is available for the use of sales folks 


to properly inform prospective cus- 
tomers on the cost of installation, 
the measure of service which may be 
obtained, and the cost of operation, 
and because it requires certain en- 


TABLE Note 


DATA ON VACUUM CLEANERS IN HYDRO SHOP TOWNS 


DoMESTIC CONSUMERS 


Number | Number | Number 
MUNICIPALITY Served Served Added In Use | In Use | Increase | Sold by 
end of end of in Dec. 31, | Dec. 31, in Hydro 
1924 1927 3 years 1924 1927 3 years Shop 
PLCEOlh oe hy eke 399 455 506 13 23 10 12 
Border Cities.| 17,458 | 22,509 5,051 8000 | 938777) 3,584 532 
Belleville..... 2,800 2,779 —21 400 529 129 99 
Chaihantyaes o,0L7 B20 210 300 450 150 6 
Cobotre sis. 1,000 1,025 29 200 240 40 32 
Hveter: beset. 358 421 63 30 38 3 1 
Borest].. verre 400 439 39 50 88 38 6 
Goderich.:....| (1,181 1,061 — 120 10 233 158 2 
1ondon.. ee. & 14,957 | 16,065 1,108: |) Bs000 7) FAsGeo a rilG fo 390 
Widlande anes plgoso 1,541 156 178 215 of iW 
Mitchell: . ... 393 427 34 dD 200 125 14 
Napanee..... 650 715 65 70 74 4 14 
North Bay...| | 2,506 2,881 381 100 350 250 69 
Owen Sound..|} 2,548 2,846 298 92 190 98 3 
PaACtOnii te eee 816 911 95 76 90 14 3 
St eviarys ay 904 981 Ta 63 85 22 9 
piraciord: co.) i036 4,174 188 400 590 190 63 
Sitathroyy ss. 681 (dl 50 68 94 26 29 
dtenton i. ch: 1,100 lay Ti 80 89 9g 6 
Wallaceburg... 785 910 125 101 225 124 20 
Woodstock...| 2,409 2,603 194 477 513 36. 10 
Totals .-..| 60,283 |, 68,318 8,085 || 138,853 | 18,868 | 5,015 | 1,333 
Increase Increase 
in 3 years Saturat’n| 3 years| Sales 
13.3 % 27.9 % |36.2 % | 26.5% 


NUMBER OF VACUUM CLEANERS 


of 3 yrs. 
Increase 


gineering knowledge to give a custo- 
mer correct information rather than 
go to the trouble of getting the neces- 
sary information the electric water- 
heater is side-tracked to the dis- 
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TABLE No. 6. 

DATA ON IRONERS IN HYDRO SHOP TOWNS 
DoMEstTIc CONSUMERS NuMBER OF IRONERS 
Number | Number | Number 
MUNICIPALITY | Served Served Added In Use | In Use | Increase | Sold by 
end of end of in Deces ly Ved: ol; in Hydro 
1924 1927 3 years 1924 1927 3 years Shop 
Border Cities.| 17,458°| 22,509 0,051 100 247 147 70 
Belleville. .... 2,800 2,779 —21 10 10 3 
Bowmanville 850 929 79 4 6 2 2 
Ghattamy: ach Oks oil 2k 210 CLO 14 4 Ms Sid 
Wobource. 20 1,000 1,025 25 5 5 2 
Eeteraie tit. 358 421 63 yee 1 1 i 
Horeststosvice 400 439 39 i! 4 3 3 
Goderich... . 1,181 1,061 — 120 2 i 5 
Guelph." 2. 4,332 4,634 302 3 7 4 bar 4, 
Teondonss iicd;, 14,957 | 16,065 1,108 100 170 70 30 
Lindsay......| 1,800 | 1,769 69 5 5s aaeree 
idiandl) 22... 1,385 1,541 156 i 24 13 5) 
Mitchell. .... 393 427 34 2 2 ses d 
New Hamburg 291 320 29 - J 1 ae. 
» Napanee. .-... 650 715 65 1 1 1 
North Bay...| 2,506 2,881 381 I 4 3 
Siwiviarys.%0r 904 981 oe, 3 6 3 ge 
HSlamlord seh. 869 1,193 324 4 4 6 
Stratford.....| 4,036 4,174 138 5 10 5 1 
Tillsonburg... 667 764 97 3 4 vd 1 
Woodstock... 2,409 2,603 194 8 14 6 4 
Moeals-. 15625/63%) (70,957 8,294 253 546 293 130 
Increase 
in 3 yrs. Saturat’n| Increase | Sales 
13.4 oF OFF |126:0 %\ 45.5 YF 
3 years | of 3 yrs. 
Increase 


advantage of the local utility and the 
customer alike. 

Table No. 4 dealing with Electric 
Washing Machines gives information 
on 22 Hydro Shop municipalities 
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involving an increase in domestic 
customers of 8,244, or 14.1 per cent. 
in three years, an increase in the 
number of washing machines reported 
in use of 9,142, or 74.7 per cent. in 
three years, of which 3,420 were sold 
by Hydro Shops, being 37.4 per cent. 
of the increased use. In the case of 
washers the number installed is con- 
siderably greater than the number of 
new customers added, and one cannot 


help but think that this increase is 
due entirely to the fact that washing 
machine manufacturers perhaps more 
than all others have been able to 
break down sales resistance by con- 
tinuous effort. I believe there is 
more intensive campaigning on wash- 
ing machines with the possible excep- 
tion of vacuum cleaners and re- 
frigerators, than there is on any 
other electrical commodity, and when 


TABI BUNOW Ts 


DATA ON REFRIGERATORS IN HYDRO SHOP TOWNS 


DomEsTIc CONSUMERS 


NUMBER OF REFRIGERATORS 


Number | Number | Number 

MUNICIPALITY Served Served Added In Use | In Use | Increase |} Sold by 
end of end of in Dec. 31, | Dec. 31, in Hydro 

1924 1927 3 years 1924 1927 3 years Shop 

ALCLON., sees 399 455 56 aes, 1 1 uae 
Border Cities.| 17,458 | 22,509 5,051 63 800 (how 227 
Belleville:;:...| 2,800 2,179 —21 Pah: 6 6 4 
Bowmanville 850 929 79 Peet | it 6 
Chathanrerne| anol « Oat 210 S 30 Zi 8 
Bxreters: Be 308 421 63 10 10 A 
BOLest tenes 400 439 39 Sires 3 3 2 
London aes 14,957 | 16,065 1,108 25 3/10 300 67 
INadiancd ae 1,385 1,541 156 ie By) B33) 8 
Mitchell 393 427 34 ae i) 1 1 
St. Marys.... 904 981 iy 1 11 10 6 
Hlaniiordac.. 869 1,193 Boal Pee 8 8 1 
Strattord.*...) (40386 4,174 138 re it 7 5) 
Wallaceburg... 785 910 125 af 15 14 aus 
Woodstock...| 2,409 2,603 194 1 12 11 7 
Lotals, 24) 7512520 2,953 13050 94 | 1,823 | 1,299 30l 

Increase Increase 

ino yrs; Saturat’n| 3 years Sales 
14.8% 2.0 % |1386.0%| 26.7 % 


of 3 yrs. 
Increase 
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you consider that a washing machine 
is used only a few hours a week as 
compared with many hours of the 
electric range and the electric water 
heater, and other commodities, it is 
hard to understand why the public 
are not more anxious to purchase 
these other appliances which would 
give them more comfort and con- 
venience. 

Table No. 5 gives the details for 21 
Hydro Shop municipalities involving 
an increase of 8,035 domestic con- 
Sumers, Wr. 13:3. per *cents7inm three 
years, an increase of 5,015 vacuum 
cleaners, or 36.2 per cent. in three 
years, of which 1,333 were sold by 
the Hydro Shops in these munici- 
palities, 26.5 per cent. of the total 
number sold. 

Table No. 6, on Electric Ironers, 
shows what is going on in 22 Hydro 
Shop municipalities, involving an 
increase of 8,294 customers, or 13.4 
per cent. in three years, 293 ironing 
migemnes, o1vli6 per cent.in’ tree 
years, of which the Hydro Shops in 
these municipalities sold 130, being 
45.5 per cent. of the total installed. 

Table No. 7 gives information on 
15 Hydro Shop municipalities involv- 
ing an increase of 7,633 in the number 
of domestic customers, or 13.9 per 
cent., and 1,299 in the number of 
electric refrigerators installed, or 
1386 per cent., of which Hydro Shops 
in these municipalities sold 351, 
representing 26.7 per cent. of the 
total number installed. Here is an 
example of what intensive selling will 
do. The figure 1289 by no means 
represents the total number of elec- 
tric refrigerators installed during the 
three year period, as you will notice 


that the city of Toronto, the city of 
Hamilton and Ottawa are not in- 
cluded in this list, for the reason that 
no figures were available to show the 
total number installed in 1924. Here 
again the convenience of an electric 
refrigerator cannot reasonably be 
considered as exceeding that of the 
electric range or the electric water 
heater, and most electric refrigerators 
cost two or three times as much as a 
range to install, yet the public are 
being sold on electric refrigeration. 
The comparatively few sales made by 
Hydro Shops indicate again that on 
account of the engineering knowledge 
required to properly sell and install 
an electric refrigerator most Hydro 
Shops have left in the hands of the 
manufacturers the job of disposing 
of these appliances. 

A lot more could be said about the 
information contained in these tables, 
but time will not permit of too long a 
discourse at the present time. Since, 
however, these tables are before you 
in print, you can study them your- 
selves, and draw your own con- 
clusions. 

In order to show the results of other 
selling agencies than Hydro Shops, a 
number of municipalities in which no 
Hydro Shop is being operated, were 
selected, for which data on the in- 
crease in the number of domestic 
consumers, and the increase in the 
number of appliances in use are 
presented for study and comparison. 

Table No. 8 lists 22 Non-Hydro 
Shop Municipalities involving an 
increase of 2,960 consumers, 12.1 per 
cent., and 1,967, electric ranges, or © 
42.5. per cent. increase in the three 
year period. In selecting these muni- 
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TABLE No. 8. 
DATA ON RANGES IN NON-HYDRO SHOP TOWNS. 
DomEsTIc CONSUMERS No. OF RANGES IN USE 
MUNICIPALITY Number | Number 
Served Served Dec. 31, | Dec. 31, 
Dec. 31,.| Dec. 31, | Increase 1914 1927 Increase 
1924 1927 
Aliston yt 2 Set» 301 323 22 12 28 16 
Bram plour 7.)-,.)4- 1,148 1,259 Ubi 50 250 200 
Brantiordacs. tio 30 D,oat 5,957 620 57 2,040 523 
IUeLOtS Petre ks ar: 182 196 14 6 8 2 
PP yin etchin Brg atects we Rue 297 341 44 8 9 uf 
RIGS eleMse yh) 611 619 8 56 fel) 15 
Hanover so (fe%.-4h 601 626 25 100 116 16 
WAMICO fawkes. Ade 1,308 1,464 156 400 530 130 
Mount Forest..... 310 367 57 16 20 be 
INTeETILCON ac). en 590 600 10 60 100 40 
iilvertons...s ae 190 203 13 14 30 21 
Orillia ieee es 2,000 DLO 310 220 395 es 
PortsCredit? es kan 302 336 34 62 118 56 
Précton a bs oe 1,295 1,440 145 370 487 TAY. 
Prescott Mis. forsee 502 574 (2 34 98 64 
Port Dalhousie.... 523 548 20 30 68 38 
Scarboroce ©. voit 2,529 3,128 599 250 Ooo 83 
Stay nerve. tons ¢..: 204 BAND): 6 6 13 7 
St. Catharines.....| 4,851 5,371 520 1,024 1,384 360 
Wa vistockstieiws.).4¥. 203 239 36 40 67 ot: 
WaterlorG.saca. ie 269 299 30 20 40 Ce 
WECSTON os. BE Gahiei as 951 1,054 1038 O20 310 50 
Totals.......:| 24,504 | 27,464 2,960 4,625 | 6,592 1,967 
Increase Saturation] Increase 
12, 24.0% | 42.5% 


cipalities an effort was made to choose 
those which would compare in size 
with the majority of those on the list 
of Hydro Shop towns, so that any 
comparisons which are drawn will be 
fairly representative. 

Table No. 9 on Hotplates shows 


what happened in 15 municipalities, 
involving an increase of 1,401 con- 
sumers, or 10.1 per cent., and 792 
hotplates, or 118 per cent. 

Table No. 10 on Electric Washers 
shows what took place in 18 muni- 
cipalities, involving an increase of 
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TABLE NO.» 9. 


DATA ON HOT PLATES IN NON-HYDRO SHOP TOWNS 


DoMESTIC CONSUMERS 


No. oF Hor PLATEs IN USE 


:S 
re 


Number | Number 

MUNICIPALITY Served Served Dec. 3t; | Dee? 3f; 

Dec. 31 Dec. 31, | Increase 1924 1927 Increase 
1924 1927 

SCOR. ou ook 301 329 22 18 30 12 
Pramptony s\ 4-u1- 1,148 1,259 111 25 200 175 
Brantiords +4)... 4}. ali Peyee/ 5,957 620 300 415 115 

NPTICCON Gs. et ds tes ed 182 196 14 5 i 
iE UbV gd ebek us Ree gees eee 297 341 4-4 3 15 12 
Piecpelep om sine 611 619 8 22 74 52 
PPATIOVEE ene. 601 626 25 23 50 27 
Mount Forest..... 310 367 57 24 a0 11 
INVETTICUOI. 2s wis co 590 600 10 20 100 es 
WeVverton jc cans : 190 203 13 2 3 1 
RGUIan ote ack we 2,000 2,310 310 100 350 250 
Port Credit®../.. .\. 302 306 34 2 27 25 
PTCRCOLE pia Cs. 24; 502 574 72 100 Wes: 75 
Port Dalhousie... ... 523 548 25 3 30 o2 
PAVIstOck . oo 23.) 203 239 36 20 30 10 
Totals 13,097 | 14,498 1,401 672 1,464 792: 
Increase Saturation} Increase 
10.1% 10 % | 118.0% 


2.154 constimers,; or 12.7 per ‘cent:, 
and an increase of 2,181 washers, or 
119:3 per cent. in three years. In 
these municipalities it will be seen 
that the number of washers installed 
in three years exceeds the increase in 
the number of consumers added to 
the lines. This compares favourably 
with the data on Table No. 3 in 
Hydro Shop Towns. 

Table No. 11 gives information on 
13 municipalities involving an in- 
crease of 1,374 consumers, or 11.1 


penecent., 621° vacuum cleaners, or 
57.3 per cent. in three years. 

Table No. 12 gives information on 
13 municipalities, involving an in- 
crease of 1,893 consumers, or 10.6 
per cent., and 605 water heaters, or 
68.5 per cent. It would appear that 
Hydro Shops are doing a better job 
on water heaters than private dealers, 
as one would expect. 

Table No. 13 on Electric Ironers 
shows that in 13 municipalities there 
was an increase of 887 consumers, or 
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TABLE No. 10 
DATA ON WASHERS IN NON-HYDRO SHOP TOWNS 
DomEsSTIC CONSUMERS No. OF WASHERS IN USE 
Number | Number 
MUNICIPALITY Served Served Dec. 31, | Dec. 31, 
Dec. 31, | Dec. 31, | Increase 1924 1927 Increase 
1924 1927 
ISON. tei oe 301 320 22 795 120 45 | 
Brantiord +74... 2. O04 5,957 620 350 1,700 1,350 
Dutton......... 182 196 14 60 70 10 | 
LOUIE MAT Gee a os 297 341 44 45 56 10 | 
Respeler tens. sno 611 619 8 175 Nes 4 
TIANOVCR tae eae 601 626 25 50 86 36 
NT HCO: Beet ee 1,308 1,464 156 150 310 160 
Mount Forest..... 310 367 bg 20 50 30 
Mierrittonee.... 0. 590 600 10 20 50 30 
Milverton. .c.: 190 203 13 45 50 5 
MSrilliay chemin cock 2,000 DOA) 310 200 225 25 
Port. C red thee. x or 302 336 34 10 oO 25 
Se KeScCOtt. | mary co = 502 574 12 1S) 40 25 
Port Dalhousie... . 523 548 20 15 40 25 
DCATVOLO ee eee 2,029 bole 599 360 424 64 
Divehi es oe 204 210 6 12 28 16 
SL AVISLOC tee eevee 203 239 36 20 45 20 
WWestotl Gove. e 951 | 1,054 103 200 500 300 
pROtal Sea raace 16,941 | 19,094 2,154 Ou 4,008 2,181 
Increase Saturation| Increase 
| 12.7% 20.9 % | 119.3 % 


12.5 per cent., and 17 ironing ma- Non-Hydro Shop towns, no attempt 
chines, or 55 per cent. in three years. is made to compare the sales efforts 

Table No. 14, involving 23 muni- by Hydro Shops with those of private 
cipalities, shows an increase of 2,575 dealers. In order to make such a 
consumers, or 12.5 per cent., and 119 comparison the results of all Hydro 
electric refrigerators, or 744 per cent. Shop towns should be compared with 
in three years. the results of all Non-Hydro Shop 

In submitting these two sets of towns, but I believe that the statistics 
tables for Hydro Shop towns and _ contained in these 14 tables will be 
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interesting to the municipalities in- 
volved, and to the manufacturers of 
electrical appliances as well. 

As in previous years the statistics 
in connection with the number of 
electrical appliances installed in all 
the Hydro municipalities in the Pro- 
vince have been compiled and are 
compared with the results obtained 
in 1924. 

Table No.15 shows the total number 
of 12 major appliances estimated in use 
at the end of 1924, the percentage 
saturation reached at that time andthe 
estimated installed capacity in kilo- 


watts, the same information at the end 
of 1927 and shows the increase in the 
number of appliances in usein the three 
years with its effect on the saturation 
and installed capacity, and in the last 
column the total sales by all the 
Hydro Shops in the Province are 
indicated. The figures in this table 


contain some very interesting infor- 


mation which will bear close study 
by all who are interested in this 
subject. It will be noticed that in 
some cases there is a decrease in the 
number of appliances reported in use 
at the end of 1924 and the end of 


TABLE NO. 11: 


DATA ON VACUUM CLEANERS IN NON-HYDRO SHOP TOWNS. 


DoMESTIC CONSUMERS 


Number | Number 
MUNICIPALITY Served Served 
Dece.31, i Dec Si, 

1924 1927 
TSCOMeTS ois ms 301 a20 
PEAIIOOU Lo isc 1,148 1,259 
Brantiord:...:. 5... boot 5,957 
HOMIE LOTS oss 182 196 
MBSE TIAITY A snc dh ck: 297 341 
Pato Ver os. 601 626 
Mount Forest. . 310 367 
WWICELPECOI Ske i 590 600 
OEM a ten cach oe ess 2,000 2,010 
POreeredits .«. 4..3 302 336 
PLCSCOEL. 4. 6 aka... 502 574 
Port Dalhousie... . O20 548 
Waterford.......’. 269 299 
CE OTAIS epee ei 12-362) -laeieo 


No. oF Vac. CLEANERS IN USE 


Dee. 31, 4 Dec. 3I, 
Increase 1924 1927 Increase 
22 6 40 34 
dt 75 300 2205. 
620 600 800 200: 
14 30 40 5 
44 50 54 4 
25 36 50 14 
57 21 30 9 
10 50 100 50. 
310 150 150 at 
34 29 50 25: 
72 25 40 15. 
25 20 60 40) 
30 40 40 
1,374 || 1,083 1,704 621 
Increase Saturation] Increase 
11.1% 12.4% | 57.3% 
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TABLE No. 12. 


DATA ON WATER HEATERS IN NON-HYDRO SHOP TOWNS 


DoMESTIC CONSUMERS 


Number | Number 

MUNICIPALITY Served Served 
Dec. 31, | Dec. 31, 

1924 1927 
PATS COR Greet ae 301 O20 
Bramptoneeurik a4 1,148 1,259 
Branclord ae ee. Noe Djool 951: 
NO TECTON La eee. 182 196 
(GT iie ste harkens eee 297 341 
Hesoelere sk) 3 611 619 
PIANO VCL acta ee 601 626 
Mount Forest.... 310 367 
MTermittanes ices 590 600 
IMILVEELOI nee 190 203 
Ciribare eee eee ne 82,000 2,510 
Prescott seer.) s+ 502 574 
Port Dalhousie... . 020 048 
WbAVEIEr! Meroe. 204 210 
st, Catharines... ..)- 4,851 ayer 
SL avistockee 1c. 203 239 
(otalesn inc, 17-850 19,743 


No. oF WATER HEATERS 


IN USE 
Dec:-31, | Deer si, 

Increase 1924 1927 Increase 
22 4 12 8 
tld 20 125 100 
620 200 350 150 
14 5 5 A 

44 Zs 3 1 

8 16 19 3 

25 24 40 16 

57 6 10 4 

10 20 30 10 

13 6 9g 3 
310 100 160 60 
72 25 65 40 

25 Te 36 25 

6 2 3) 5) 

520 428 606 178 
36 9 13 4 
1,893 883 1,488 605 
Increase Saturation] Increase 
10.6 % 75% | 68.5% 


1927. This obtains in the case of 
grates and grills and may be explained 
by the fact that municipalities have 
not been as particular giving infor- 
mation as to the number of these 
appliances in use as they have on 
other appliances, and it is impossible 
to check the figures of 1924. . It jis 
felt, however, that the figures shown 
for 1927 are as nearly accurate as it is 
possible to make them. One in- 


teresting feature of this table No. 15 
lies in the fact that the estimated 
installed capacity of these 12 ap- 
pliances has increased 350,321 kilo- 
watts, or over 467,000 h.p., and while 
it is impossible to calculate the exact 
effect of this increase on the demand 
for power, nevertheless, it must be rea- 
lized that if ever the public wake up, 
as they will some day, to the advan- 
tages of home electrification, the 
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question of power supply will be one 
for serious consideration. 


I have a little information on the 
use of electrical appliances among the 
farmers of Ontario which might be 
of interest. 


In a recent survey conducted by a 
well known Research Bureau in the 
city, questions were asked regarding 
the use of electricity on the farm, 
particularly in the farm home, and 


gathered from the questionnaires 
sent out : 

Out of 781 forms returned, 691 
farmers replied to the question, ‘‘Is © 
your farm connected with an electric 
power line ?” Of the 691, 99 or 
14 per cent. replied in the affirmative 
and 592, or 86 per cent. replied in the 
negative. Of the 99 who had electric 
service the following were the ap- 
pliances in use : ; 

86, or 87 per cent, owned an electric 


the following information was iron. 
TABEE eNO} 13: 
DATA OF IRONERS IN NON-HYDRO SHOP TOWNS 
DoMESTIC CONSUMERS No. oF IRONERS IN USE 
Number | Number 

MUNICIPALITY Served Served Dec. 31, | Dec. 31, 

Dec. 31, | Dec. 31, | Increase 1924 1927 Increase 
1924 LO2a 

PAIS COM kts 3 a0! ole Na S ) a 
15) 26 ise) Raya tener Rea 1,148 1,259 ea 2 10 8 
TORN Attic. sae ae 297 341 44 i 2 1 
Prespeler sia at mask: « 611 619 8 2 3 ih 
TIANOVEL.L 6. eo; 601 626 20 S 3 ae 
WIITICOS. 4: ila 1,308 1,454 156 6 1Z 6 

Mount Forest... . 310 367 aM 1 1 

WHEPhitLOi. «2 408: 590 600 10 i i! 
Cra, Bae: ke. et 2,000 2,040 BLO 4 4 2. 
Prescott..4- neo 502 574 2 4. 5 i 

SUAWEl sh, fo ea iE 204 210 6 1 i! 

sav iStocikia: 4s 203 239 36 Lk 1 

Waterford... 140 - 269 299 30 Z, Z 
‘Cotals ne... 8,344 9251 887 31 4S L¥ 
Increase Saturation| Increase 
10.5 % 0.5% | 55.0% 
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TABI ONG.) 


DATA ON REFRIGERATORS IN NON-HYDRO SHOP TOWNS 


No. OF REFRIGERATORS IN USE 


DoMESTIC CONSUMERS 
BT OSICTE Sty ee ates Dec. 31, | Dec. 31, 
Dec. 31; 4 Dees si, ) Tacrease 1924 1927 Increase 
1924 1927 
PALISUOL aur tale urs oe 301 323 22 16 16 
IBEATIPCOUs eect 1,148 1,259 tit 10 10 
Brantiord-. see 5304 5,957 620 JAS 20 
DH CLOts ox ar ceare ue 182 196 14 1 1 
Iti geek ce 297 341 44 2 2 
Hespelert a ! 611 619 8 1 4 5) 
Hanover...... 601 626 25 a 6 6 
IWSINICO. a ee ee 1,308 1,464 156 10 20 10 
WIESIOLd 2 eee ee 493 ial 78 6 6 
Mount Forest... 310 367 57 3 3 
Merrittons se 590 600 10 1 i! 
Milverton pees 190 203 18 3 3 
INew Loroimtomense 886 962 76 2 1 i! 
Orilliaws: Jee eee. ee 2,310 310 2 4 Z 
Port, Credit was ae 302 336 34 x! 6 6 
Preston ere aoe 1,295 1,440 145 2 6 4 
Port heres 217 263 46 4 4 
Prescot tipeeee 502 574 12 3 3 
Port Dalhousie... . 520 548 29 5 5 
ScCacvoro. =e 2,529 3,128 599 1 1 
Stayilet bene 204 210 6 re 4 4 
Watertordiens 08 269 299 30 it a. 6 
WiDit Dy 2 saeeemnee 660 734 74 i 7 
Lotalsea eee DO om 20,000 2 OLO 16 135 119 
Increase Saturation Increase 
12.5% 69, | 744.0% ’ 


50, or 51 per cent. owned an electric 
toaster. 

41, or 42 per cent. owned an electric 
washer. | 

19, or 20 per cent. owned an electric 
range. 


15, or 15 per cent. owned a vacuum 
cleaner. } 
11, or 11 per cent. owned an electric 
grill, and 
2, or 2 per cent. owned an electric 
fan. 
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Comparing these percentages with 
those of the total number of appli- 
ances in use in urban centres, we find 
that the irons, toasters, ranges and 
grills are about the same. The wash- 
ing machines are more plentiful in 
rural communities. Sweepers are not 
so numerous. 

In studying closely the results as 
shown by the various tables, one 
- cannot but be impressed with the fact 
that the progress towards saturation 
in the electrical appliance field in 
Ontario is exceedingly slow. ‘Those 
of you who read magazines from 
across the Border will know that the 
same situation confronts the electrical 
industry in the United States as it 
does here. ‘That is, there is a lack of 
intensive effort on the part of those 
who perhaps could do most to ad- 
varnice the cause of the use of electrical 
appliances, and the reasons for the 
poor showing which the industry 1s 
making are eagerly sought after, so 
that a remedy could be applied to 
stir things up. A brief review of the 
situation here leads us to believe that 
there are three outstanding reasons 
for the poor showing made in On- 


tario. These may be enumerated 
as follows : 
Ist. While the electrical dealers, 


the hardware men, Hydro Shops, and 
others engaged in selling electrical 
appliances are quarreling with one 
another as to which has the best right 
to sell electrical merchandise, the 
musical instrument dealers, gas com- 
panies, radio dealers, furniture and 
automobile salesmen, are laying hold 
of the prospects who have money to 
spend and are tying them down with 
obligations which prevent them enter- 


taining any thought of the purchase 
of electrical appliances, much though 
they need them. It would seem that 
the remedy for this situation would 
be a campaign of national adver- 
tising conducted with the co-opera- 
tion of all interests for the benefit | 
of everybody. 

2nd. ‘The lack of proper education 
among those in the electrical industry 
who are actively engaged in the selling 
of electrical appliances of the advan- 
tages, conveniences and economies of 
electrical appliances. How many 
sales folks have actually experienced — 
the inconvenience, discomfort and 
lack of cleanliness by cooking with 
any other than an electric range, and 
then experiencing the thrill of using 
an electric range for the first time. 
Personally, I have had this experience 
and I know the effect my experience 
has had on any prospective range 
customers with whom I may come in 
contact. How many sales folks have 
experienced the inconvenience and 
drudgery of doing a large family 
washing by hand and then doing a 
real big washing in a real good electric 
washer. I have, and I know the 
effect of my experience on any pros- 
pects I may come in contact with. 
If sales folks had this experience and 
thought for one minute that 79 per 
cent. of the women of Ontario were 
still cooking by antiquated methods, 
and that 77 per cent. of the women of 
Ontario are still bending over the tub 
and wringing the clothes out by hand 
they would work 24 hours per day to 
try and relieve this drudgery alone, 
without giving a thought to the 
making of money in the selling of 
appliances to these people. How 
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many of those engaged in the selling 
of appliances know what it is to have 
an efficient system of electric water 
heating. I am sure that if a sales- 
man has a water heater operated 
electrically in his own home, one that 
is giving perfect satisfaction and is 
costing little to operate, it would not 
take him long to convert a great 
many prospects to the advantages 
and the economies of heating water 
by electricity. In talking to sales- 
men I find that there is a general lack 
of authentic information on heating 
water by electricity. How many 
sales folks are thoroughly familiar 
with the cost of operating the ap- 
pliances they are trying to sell. Con- 
trast the above conditions with those 
of radio salesmen or automobile sales- 
men. ‘These know all about all kinds 
of the equipment, including those 
which they are trying to sell, and it is 
through this knowledge that they are 
able to give to prospective customers 


the information which they desire 
and that which makes sales. 

3rd. The third reason for the poor 
showing is the failure of electrical 
appliance manufacturers to realize 
that in order to live an electrical 
dealer must get a fair income from his 
business to place him in the same 
position as other merchants in the 
municipality in which he lives. It is 
a well known fact that the cost of 
selling, installing and servicing elec- 
trical appliances is greater than that 
of any other well known commodity, 
and the worries of the electrical dealer 
seem to commence with sales, whereas 
those of dealers in a great many other 
commodities end at that point. The 
electrical dealer must use up the 
greater part of his profit to keep his 
customers satisfied, and to retain the 
confidence of electrical customers in 
the appliances which the manufac- 
turer turns out. 


Discussion 


Mr. V.B. Coleman, Port Hope: One — 


reason why people do not push certain 
electrical appliances more than they 
do a washing machine that is only 
used for a Short time is that the 
washing machine is one appliance 
that any woman in any house, who 
has to do the washing herself, sets her 
heart on getting; The paper is 
summed up, I think, in the reason 
why electrical things are not put, is 
because of the servicing of the various 
appliances being a very expensive 
proposition indeed. The hardware 
merchants in our town used to sell 
electrical appliances, but they were 


very glad to turn it over to the Hydro 
shops. They are now, however, be- 
ginning to learn the use of electrical 
appliances and how to take care of 
them. Every salesman should learn 
how to service electrical appliances. 
At first, the merchants who sold them 
thought the Hydro shops were taking 
part of their profit, but now they are 
beginning to learn how to service the 
appliances as well as the Hydro shops. 

Mr. Muickler: I think that bears 
out the statement I made in the last 
reason; that the men who are selling 
electrical appliances need more in the 
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way of margin to take care of the 
cost of servicing. 

Mr. F. Newman, Picton: I would 
like to ask, what percentage of profit 
if it has been figured out, should a 
Hydro shop have on general appli- 
ances such as washing machines and 
so forth. 

Mr. Mickler: It has not been 
figured out for 1927. We know, 
the margin that is given is not 
sufficient to render any spectacular 
profit, and, at that, a great deal of 
the servicing which should be done 
is left undone, and a great many 
appliances which should be used 
are lying on the shelves because 
there is something wrong with them 
and nobody willytake the time or 
spend the money or worry about the 
servicing of them. I do not know 
what margin a person should have 
to cover all those things, but I feel 
sure if a little more margin were given 
the contractor-dealer and the Hydro 
shops, they would be able to go after 
and try to fix up those appliance that 
are not giving 100 per cent. service. 

Dri We kewCarr es Maverany steps 
been taken to approach the manu- 
facturers to gettHydro dealers and 
other merchandisers together and to 
get this percentage increased? 

Mr. Mickler: Not that I know of, 
Dr. Carr. The matter has been 
discussed many times, but the ques- 
tion as to who is the one to initiate 
the movement of that kind is what 
has kept it back. I read magazines 
from across the line once in awhile, 
and I know the margin they get 
there is greater than it is here. 
But they don’t make any money 
either. 


Mr. J. J. Heeg, Guelph: The big- 
gest thing I see about the handling 
of the high-priced electric ranges 
particularly is that the manufacturers 
change the design so often. You get 
a stock of ranges and shortly after- 
wards the design is changed. With 
the small profit we have on electric 
ranges, they would have to be sold 
at a loss. ‘The other appliances are 
not changed in design so often and 
the situation is not so bad. 

Mr. Mickler: J think that is where 
the publicity comes in. If a Hydro 
shop has a stock of electrical appli- 
ances that are apt to be changed in 
design, they ought to try to sell 
them by continuous and intensive 
effort, instead of keeping them in 
stock. In other words, keep that 
stock revolving without incurring 
any loss. It is a question of adver- 
tising, purely. , 

Mr. E. E. Bowley, Simcoe: I would 
like to ask Mr. Mickler what he 
thinks the effect of the proposed 
increased service charge for domestic 
users will be on appliance sales? I 


‘understand that a change is to be 


made shortly from thirty cents net 
to sixty cents. Do you think that 
will have much effect on appliance 
sales, once it is generally known? 

Mr. Mickler: I do not imagine, 
that a slight increase in the service 
charge should have very much effect 
if proper sales efforts were put across. 
People do not worry much about the 
three-cent tax on gasoline if they want 
to drive a motor car, or about the 
increase in cost of loudspeakers, if 
they want to buy a radio. It isa 
question of selling, purely and simply. 
Across the line, they pay six and seven 
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cents per kw-hr., and pay a service 
charge of so much per element on a 
stove, and they are selling a lot of 
ranges in a great many communities. 
ethiimk. 1p to the presentm time; 
people have been buying. They have 
not been sold. But now we have got 
to get out and sell. The buying has 
stopped. 

Mr. Coleman: The increased rate 
is not going to make it a harder 
proposition for a man to sell an 
appliance. As far as the customer 
is concerned, if he wants a thing, he 
is going to buy it. 

Mr. Newman: I think Mr. Mickler 
might give us a little more satisfaction 
on the question I asked before. We 
have no problems in Picton—every- 
thing is going smoothly. The Hydro 
store is supposed to give service at 
cost. It would be generally to the 
satisfaction of the delegates here if 
Mr. Mickler would instruct us as 
to the amount of profit we should 
have in the sale of washers, irons and 
other electrical appliances in order 
to give the salesmanship service in 
following up that the office is supposed 
to give. We are all depending on 
the office to take the lead and recom- 
mend what should be sold; and it is 
not fair to expect an office to be selling 
at too close a margin and losing money 
or charging too much. The profits 
are not sufficient to pay the expenses. 
If they are neglecting the salesman- 
ship, it is because the office is sup- 
posed to give the service on which 
Hydro has been built up. The foun- 
dation is “‘Service at Cost.’ Weare 
entitled to the service; and the 
intimation in his address was that 
there was probably some neglect in 


the salesmanship, possibly : because 
the profits of the office were not 
sufficient to give the people the ser- 
vice they desire. 

Mr. Muckler: Without definite 
knowledge or information as to the 
results of operation of Hydro stores 
for 1927, I cannot tell just what effect 
the present method of operation 
has had in general or in particular. 
With particular reference to Picton, 
I understood, and I think, their 
Hydro shop is operating on a very 
sound basis. At the same time, 
there are certain local conditions 
in Picton which, perhaps, are not 
general throughout the Province. 
We know that, in a great many 
Municipalities, they require, on ac- 
count of the amount of business that 
is done and to be done, several staffs 
to do it, and who are really up-to- 
date and aggressive. One Hydro 
shop doing a considerable business 
is maintained on the same basis as 
would be any ordinary respectably 
sized contractor-dealer business. Some 
years ago—I think it was in 1923 or 
1924—I addressed this gathering on 
the policy which should govern the 
operation of a Hydro shop. One 
of the principles set out in that policy 
was, first, that Hydro shops should 
conduct their business on a business 
basis, that they should compete with 
their competitors fairly, and one of 
the first principles of fair compet- 
ition is the maintenance of re-sale 
prices where such are established. 

Now the question of service at 
cost, so far as the sale of electrical 
merchandise in Hydro shops is con- 
cerned, cannot be rigidly adhered to. 
What we might do, though, instead 
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of giving service at cost—if we make 
a little profit—is to turn that profit 
to the consumers’ benefit by addition- 
al service, and I think that is where 
some are, perhaps, falling down. In 
that same address, I outlined the 
system of accounting which each 
Hydro shop could instal to be able 
to show definitely what it costs to 
operate, and I am sure that, in some 
cases, they are not charging all that 
should be charged to Hydro shop 
operation. On the other hand, in 
some cases, more is being charged 
than is the legitimate expense of 
Hydro shop operation. But I know 
that, if all the charges that can be 
legitimately charged against mer- 
chandising in Hydro municipalities, 
are charged against the margin that 
is made when goods are sold, there 
is very little left to do servicing. To 
wait for people to bring things in 
is not the proper attitude; I think 
they ought to go out and look for 
servicing. People are not anxious 
to incur a bill of expense. If they do 
not know that service is being given 
free, or at a minimum expense, they 
would sooner let their washing mach- 
ine or iron go into disuse rather than 
go to any expense in getting it fixed 
up. 

As to what should be a fair margin, 
I cannot tell until we have definite 
figures before us. At the end of 
1926, the partial results of thirty 
Hydro municipalities showed a net 
profit of 2.3 per cent. of the sales. 
The cash discount is all that they 
made. ‘That is not enough. Now, 
I consider a great many Hydro 
municipalities are in a very favour- 
able position as compared with their 


competitors. The Hydro municipal- 
ities are not obliged to be in the 
merchandising business. Hydro is 
operated by a Commission. The 
Commission employs a Manager. 
The Manager’s salary goes on whether 
there is a Hydro shop or not, and 
whether it is doing a lot of business 
or a little business, his salary is the 
same. The contractor-dealer is in 
the contractor-dealer business. He is 
a competitor, depending entirely on 
the business he does, in competition 
with the Hydro shop, for a living. 
All the expense of his staff has to be 
set against the margin he makes; and 
I am speaking, not for Hydro shops 
in particular, but for the entire 
electrical industry, when I say the 
servicing is not being done that could 
be dofie,. because’ they do notiget 
enough money) tor itye Tf (they 
got a little bit more, I am sure the 
Hydro shops, aswell as the contractor- 
dealers, would try to keep things in a 
little better service than they do now, 
and perhaps would sell a lot more 
stuff, because with others than our 
own Institutions the profit that they 
make on sales is the thing that governs 
their efforts. If they could make a 
little more, I am sure we would 
find a lot more ranges and washing 
machines installed instead of finding 
such a tremendous increase in the 
number of automobiles and other 
things in use. Something is wrong, 
because there is a lot more labour in 
trying to make a fire on a winter 
morning with a lot of wet wood than 
trying to start a car. But they will 
have the car, and won’t try and get 
some easier way of providing a meal 
in the morning. 
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A Proposal for Improved Primary 
Distribution 


by J. G. Jackson, Manager, Public Utilities Commission, 
Chatham 


(Read before Association of Municipal Electrical Utilities at Niagara Falls on 
June 15, 1928.) 


PT NHE writer is of the opinion 
that a very substantial im- 
provement in operating con- 
ditions can be obtained in 
the majority of systems with in- 
creased safety to linemen and to the 
public, and with less interruptions to 
service during storms and sleet con- 
ditions, and that this plan may be 
catried out at a moderate cost with 
improvement in regulation and a 
reduction in copper losses, which, 
taken together with reduced main- 
tenance costs, will fully justify the 
investment required to carry out the 
plan. 

This distribution method could be 
applied in laying out a new system, 
but the writer has considered the 
matter mainly from the standpoint 
of the revision of an existing distribu- 
tion system of conventional design 
which may be considered to have been 
in service ten or more years, and 
requiring some attention due to pole 
depreciation and the necessity for 
increased conductor sizes as a result 
of load conditions attained during 
the period of service. 

This plan is, in general, to place all 
primary feeders in lead covered 
cables of such size as to considerably 
exceed the current carrying capacity 
required for the individual feeders, to 


sectionalize feeders, preferably at 
transformer locations, and to arrange 
adjacent feeders so that through 
sectionalizing points, each pair of two 
feeders will form a loop back to the 
same station bus, the sectionalizing 
connections being open nominally at 
the point dividing the two feeders 
thus linked up. Obviously this loop 
system could also be carried out, 
using a group of three feeders with 
alternative’ connection to one or 
other of two. 

The type of construction proposed 
includes the use of lead covered 3-con- — 
ductor cables for main feeders in 
standard conduit systems in loca- 
tions where the number of cables 
required would justify this, and 
similar cables in wrought iron pipe or 
armoured and covered with a protec- 
tive plank in locations where one or 
two cables, only, are required. These 
main feeders would be chosen with 
conductor sizes as large as practicable, 
and in the case where original over- 
head conductors of No. 4 and No. 2 
sizes are being replaced, a logical re- 
placement size would appear to be 
2500 cir. mils, It is to be re- 
membered that an error on the side 
of excessive conductor area will more 
readily justify itself than the use of 
undersize conductors. 
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Feeder branch cables, extending 
from the main feeder to individual 
transformers or groups of several 
transformers, and not forming part 
of the principal loop system, will vary 
in size with the requirements of the 
load expected in the area fed, but will 
conform to main feeder sizes where 
expected future extensions may ren- 
der this desirable. These branch 
feeders may be single or three con- 
ductor for a star connected system, or 
two or three conductor for a delta 
connected system. ‘The three and 
two conductor cable may be installed 
in wrought iron pipe or armoured, 
while the single conductor it is con- 
sidered, should preferably be installed 
armoured with plank protection. It 
is thought best to choose a single size 
of conductor suitable to present and 
future load conditions for branch 
cables and use this throughout with 
few exceptions. 

In the ordinary case No. 2 will be 
found to be a very useful size for this 
purpose. ‘To reach transformer loca- 
tions not permanently defined, lead 
covered cable in the smaller sizes 
carried on messengers over existing 
pole lines, as in standard telephone 
construction, would appear to be 
permissible. 

At sectionalizing points, chosen 
with respect to load included and 
convenient transformer locations and 
iIntersechions: Of cticetsm, Catrying 
branch cables, the cable ends of 
adjacent sections are to be brought 
up poles or transformer structures 
using disconnecting type potheads, 
preferably with a convenient locking 
feature. These potheads should be 
mounted on opposite sides of a double 
cross arm with a flexible varnished 


cambric, weatherproof-covered jum- 
per connecting between, mounted on 
an insulator such that sufficient 
flexibility without too great freedom 
of movement may be had. A dummy 
cap over disconnected pothead termi- 
nals will prevent accidental contacts. 
Single or multiple conductor taps will 
be taken off these connecting links, 
and it is considered desirable that 
such connections be made through a 
suitable fusible disconnecting switch 
or cutout. The writer is of the opinion 
that with the improved forms of line 
cutouts now available, in sizes up to 
100 amperes, it is desirable to fuse 
primary branches, although this is 
not essential. 

As an alternative to the bringing 
up of main cable ends at sectionalizing 
points, an underground type of three 
way junction box may be employed. 
This, however, would require a man- 
hole and except at an existing man- 
hole location, would increase the cost 
of the sectionalizing equipment very 
greatly. On the other hand, an 
added length of feeder of 5 to 10 per 
cent. results from bringing the cable 
ends up to potheads, with corres- 
ponding difference in losses. As this 
distribution method lends itself 
readily to the use of the type of trans- 
former recently developed for mount- 
ing with the tank directly in the soil, 
it is possible that new transformers of 
this type, would in some cases be 
installed, and in case this were done 
at sectionalizing points, an added 
reason would thus be provided for 
the use of underground junction 
boxes for sectionalizing in such cases. 
It would appear, however, that the 
overhead connection by means of 
potheads with short weather -proofed, 
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insulated jumpers will be the most 
generally useful sectionalizing method. 

The loop arrangement of feeders 
with main cables sectionalized makes 
it possible to cut out main cable 
sections for repairs or alterations 
without affecting loads on either side, 
except momentarily while making 
the transfer, the load in the mean- 
time being carried by the alternative 
route. An alternative feed for the 
more important branch feeders, can 
be provided where this is essential 
but this, in many cases, would not be 
considered necessary as the. load 
affected might not be more than that 
of a single transformer or bank of 
transformers. 

Where existing overhead lines are 
being replaced, it may be found use- 
ful, at least during the development 
of the new system, to utilize the 
original overhead line as the emer- 
gency alternative feed, but, in such 
cases, the overhead line would be left 
normally dead and only made alive 
from either end when the emergency 
connection was required. 

The relatively large sizes of con- 
ductors made necessary by the pro- 
vision for the transfer of load from 
one feeder to another, through the 
loop system, is reflected normally in 
decreased feeder losses and improved 
regulation. 

It is evident that whatever con- 
‘dition obtains at the time of instal- 
lation of a given feeder system, sub- 
sequent additions of load will modify 
this and the maintenance of proper 
load conditions will require the cut- 
ting in of additional feeders and 
transfer of feeder sections from time 
to time before maximum permissible 
loads are reached in individual cables. 


ground, 


In general, it is considered that the 
placing of all primary feeders under- 
in the manner indicated 
while maintaining existing pole lines 
for secondaries and service connec- 
tions, and for street lighting when 
required, will be of much greater 
benefit, having regard to the expen- 
diture required, than could be at- 
tained by the expenditure of similar 
sums in the placing of all construction 
underground in a limited area. 

It is felt that by this method of 
treatment, approximately all the 
actual operating advantages of com- 
plete underground construction may 
be attained plus the advantages of 
the loop transfer system which does 
not appear to be in very common use, 
but minus the aesthetic feature of 
pole removal. This latter feature, 
however, can be worked out later as 
the desire or necessity may arise, 
without affecting the usefulness of 
the primary system. 

In a typical case for which the 
requirements of the described feeder 
system have been worked out, it has 


been found that the cost of replacing 


a system of fully loaded (with some 
overloaded) overhead feeders, in the 
manner indicated, approximates 15 
per cent. of the total plant value of 
the system of which it forms a part, 
and that when the cost of reinforcing 
the original overhead system to pro- 
vide similar conductor capacities is 
considered as an offset, including the 
renewal of old poles to carry the 
heavier conductors, the excess cost 
of the underground feature may be 
as low as one-third of the total ex- 
penditure involved, or approximately 
a 5 per cent. addition to total plant 
value. 
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In the particular case referred to, 
the value of power losses saved, at 
the values of sub-station bus, plus a 
moderate allowance for reduced 
operating costs in the form of less 
emergency calls during storms, less 
actual damage from lightning, wind 
and sleet, less tree trimming and re- 
duced pole replacements, will amount 
to fully six to seven per cent. on the 
net investment required. 

In addition to this, reduced inter- 
ruptions to consumers’ service during 
storms, improved regulation due to 
the larger conductor sizes used, less 
annoyance to the public from tree 
trimming for wire clearances and 


generally reduced hazards of opera- 
tion are favorable factors which 
should be considered as justifying a 
very substantial effort on the part of 
those responsible for the distribution 
of electric power. 

In conclusion, this plan is presented 
in the hopes that the importance of 
providing the public with increasingly 
better service from every standpoint 
will be so fully recognized that sur- 
plus funds available in Hydro Electric 
municipal systems will be devoted to 
attaining this end to a greater extent 
than has seemed to be feasible in the 
past. 


Discussion 


Mr. C. E. Schwenger, Toronto: 
I thoroughly agree with what Mr. 
Jackson says about the desirability 
of getting primary conductors linked 
up with the cable system, on account 
of the fact that they are less exposed 
to the elements, and to danger of 
being tampered with by workmen, 
and to street accidents. One point 
about the life of the overhead line, 
however, which he apparently puts 
at ten years, would seem to indicate 
that; alter) ten’ years, the line has 
to be entirely rebuilt. I would like 
to know if that is the case, and if that 
is due to inferior pole line construction 
such as, the lack of pole treatment or 
something of that kind, because it 
seems to me ten years is quite a low 
ife to put on that kind of plant. 
eTen, in regard to the size of the feed- 
hr, 250 M cir. mils, I was wondering 
if Mr. Jackson would give us a figure 
on how much load he would normally 


put on feeders. Another point which 
might be raised is the question of 
getting rid of poles. We have devel- 
oped a concrete pole for Toronto, as 
you all know, that to my mind, has 
certain aesthetic features, and = I 
think, for an underground supply, the 
pole would be in the same service 
for many years. There is another 
thought which might be brought up 
here, and that is the question of 
standardizing the potheads on the 
poles. It might be possible;towdo 
away with that altogether by using 
a cut-out of the oil type, which would — 
be buried in the ground along with a 
buried transformer. Then the whole 
primary system would be _ under- 
ground. ‘There would be no exposed 
high voltage wires at all, and you 
would get a shorter cable as well. 
Mr. Jackson: In- régard to “he 
question of pole life, the ten-year 
period was not mentioned with any 
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reference particularly to life but 
merely with the idea in mind that, 
after the original pole had been in 
use ten or twelve years, the overhead 
system might be due for revision, 
and if it obtained its full load, or an 
approaching overload, that would be 
an opportune time to consider the 
installation of a system such as this. 
Depreciation requiring renewal would 
ordinarily commence from a period of 
perhaps twelve to fifteen years in the 
age of the poles, and from that time 
on progressively at a greater rate. 
In» .general the loading for -an 
existing system, would be presumably 
about one-half the safe loading 
of the cable whatever that might 
be, so that you _could transfer 
an equal load to another feeder 
section; in comparisons which I have 
made, any losses have. been based 
on that. Approximately a 50 per 
cent. load is fully justifiable from the 
standpoint of power losses saved. 
At least, it appears to be in the 
ordinary case. With regard to under- 
ground pothead arrangements and 
junction boxes, I don’t feel that that 
has been sufficiently well developed. 
I think there is room for considerable 
improvement. I am not at all clear 
as to whether there is anything 
sufficiently useful in that form that 
is not rather expensive, but the ex- 
pense or the cost of even the existing 
equipment is not at all prohibitive. 

Mr. Wills Maclachlan, H.E.P.C. of 
Ontario: I think Mr. Jackson is to be 
certainly congratulated on bringing 
forth a paper of this kind. I think, 
in the past, those designing or build- 
ing transmission and distribution sys- 
tems have been too prone to follow 


the set plan that has been developed 
by others, and been in force for a 
number of years without trying to 
think out some definite plan that 
will fit each particular case. I do 
not think there is any doubt that 
the definite trend of the present 
time is away from working on primary 
lines alive. In some of the smaller 
municipalities in Ontario, it is abso- 
lutely criminal to carry out this line 
of action without the necessary men 
and without the necessary equipment 
to do it. You are between the two 
horns of a dilemma; first, you want 
to serve your customers and keep 
power on 24 hours of the day right 
through, and second, you have neither 
the men nor the equipment to carry 
out work on primary lines. I think 
the idea of putting in a loop system 
is admirably developed, so that you 
can cut out a small section of line and 
still maintain service to most of your 
customers, and yet be able to have 
that work done dead. Of course, 
there isno doubt about it that, putting 
your primary lines in an _ under- 
ground cable will work not only for 
{hes continued efiiciencty ‘of ‘your 
distribution system, but will also 
work for safety to your public, and 
thatis by no means a small factor. 
Continually, we are having a message 
come through, ‘“The primary line 
has come down in a wind storm,” or 
something of this kind, and some 
youngster has run into the wire or 
picked it up. A number of those 
things never get into the papers, but 
they are too frequent for the comfort 
of those that really have at heart 
the safety of the public. As far as 
the safety to linemen is concerned, 
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one of your greatest hazards is 
working on or near primary lines. 

As far as the details of it are 
concerned, the only point that I 
would like to bring out is that of the 
suggestion of an underground oil 
switch to handle the sectionalizing 
factor of it. Unless you are sure that 
your section is dead, you are putting 
a very weak point into your system. 
In too many cases, there is a broken 
toggle, or through bad oil or sticky 
contacts, when you think you have 
your oil switch open, it is not open. 
There was one town in this Province 
when in a sleet storm they thought 
the oil switch was supposed to be 
open, when it certainly was not open. 
For that reason, I am very much in 
favour of the suggestion of Mr. 
Jackson in using potheads with some 
open type of connection ; between 
them. 

Mr. F. B. Shand, H.E.P.C. of On- 
tarto: Mr. Jackson has brought up the 
question of the duct system, and the 
cable laid directly in the ground. In the 
smaller towns, we have _ possibly 
three or four main streets, where the 
pavement and the sidewalk occupy 
what you might say the entire dis- 
tance between the buildings, while 
on the side streets you have possibly 
the solid pavement, sidewalk and 
then lawn or trees. On the main 
streets you must fall in with the duct 
system, in that you cannot be con- 
tinually taking up the pavement for 
replacement. But on the side streets, 
where you have the lawn and trees, 
just what kind of system should be 
employed? In the larger cities, of 
course, they have a standard engineer- 
ing staff, and that point is very well 


taken care of. But in the smaller 
towns, people are continually com- 
plaining about the lawn being torn 
up and the shrubs damaged, and the 
point I would like to emphasize is 
as to whether the duct system should 
be carried out throughout a town, 
rather than change from the duct 
to the open system. | 

Mr. Jackson: I want to take ex- 
ception “to “one vstatement/ ain mvirt 
Shand’s remarks, and that. is that 
lawns and shrubs and so on would 
be continually subject to damage 
from taking the cable up, because, 
if it were properly installed, it should 
be there foralong time. ‘The govern- 
ing factor, of course, is the question 
of accessibility. At the same time, 
there might be some damage, but 
that damage would be caused if 
the initial installation were not as 
it should be. But the trouble would 
be from other works, such as installing 
sewers, drains, gas mains and so on, 
and the workmen punching holes in 
the cable. Apart from that, you 
must consider the possibility that at 
some time or other you will have to 
do some repairs. If you have not 
enough cable to put in a standard 
conduit system, my experience is 
that wrought iron pipes that have 
been dug up after being installed for 
years were still in good condition. 
Wrought iron gas pipes stand for a 
long time without leaking gas unduly, 
and for electric cable, a little hole in 
the pipe here and there does not 
make much difference. The pipe 
is) there: towprotect them cables 1 
moured cable has the advantage, that 
if you do develop a fault at any time, 
you can, with modern equipment, 
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trace the location of it very accur- 
ately... You Can dig up at a ‘point 
and make a joint easier than pull out 
a section four, five or six hundred 
feet long, or make two joints to 
replace a small section without the 
necessity of the installation of an 
entire new length of cable. In other 
words, the problem of repairs to an 
armoured cable is very much less 
than with the regular lead covered 
cable drawn into any kind of conduit, 
and for that reason, I advocate it 
for smaller places where they are not 
operating under paved surfaces. 

Mr. P. B. Yates of St. Catharines: 
Mr. Jackson, do I understand you 
would recommend armoured cable 
in preference to wrought iron pipe 
on account of its accessibility ? 

Mr. Jackson: On account of its 
accessibility, and a somewhat greater 
catrying capacity, principally acces- 
sibility. I am not recommending 
armoured cable for that purpose 
without reserve. In boulevard spaces 
and probably more generally in 
smaller cities and towns, where a 
more extreme form of protection of 
cable is necessary, due to less super- 
vision over it, I would say to put it 
in iron pipe. I think iron pipe is 
better protection than armoured cable 
even, with a plank over it. But if 
you are going to be able to watch the 
cable, for instance, if you have men 
delegated’ to” run “over. the’ route 
whenever any work is being done, 
they could probably supervise the 
entire layout of armoured cable, 
well enough to avoid anyone digging 
it up or anything like that. 

Mr, Yatess™ Atter” téceiving this 
answer, I would like to thank Mr. 


yachsour tor tiis paper. “It is” a 
most interesting subject, especially 
at the present time. \We are ~all 
getting away from, and we have long- 
since reached the point where a lot 
of our feeders should be overhauled 
and rebuilt; and it brings up a very 
much larger field for the use of the 
system which the Provincial Com- 
mission inaugurated in their rural 
work. Since we have been doing 
work for the Provincial Commission 
in the Townships around St. Cathar- 
ines, we have started doing some 
cable work in the City. We find that 
there are a great many places where 
the lead covered cable is of great 
advantage in helping us to reach the 
desired location for an added trans- 
former. ‘There are some districts 
where the trees are so very heavy 
that one cannot get a primary line 
through, and the lines were kept off 
thewctneee.) We are now putting 
these underground, using the regular 
rural construction, with the exception 
imatetne lead covered cables under 
the boulevards are put in in two-inch 
pipe. This pipe extends to within a 
foot or so of the pole to leave pulling 
room there and then the cable comes 
up the pole in iron pipe or other 
protection. ! 

Mr. A. L. Mudge, Welland Ship 
Canal: May I ask Mr. Jackson, 
what depth he would recommend 
burying the armoured cable? I pre- 
sume also that, with the use of ar- 
moured cable, unprotected by a pipe, 
there would not be any question of 
the necessity of protecting it with 
a plank. Also would he care to 
express an opinion as to the best 
type of installation to use on cables 
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for the work that he has been dis- 
cussing here. 

Mr. Jackson: Probably the mini- 
mum depth would be down to two 
feet. I would say myself eighteen 
inches in depth for the installation 
of either armoured cable or a single 
pipe. But, of course, this would have 
to be governed by the question of 
whether the surface under which 
you were installing this cable would be 
subject to a later installation of 
pavement or anything of that sort. 
Naturally, these would have to be 
considered. Paper insulated cable 
of the standard types, probably 
gives a very adequate margin of 
Saiety. 0 1 think ) it as sbetter sua 
installing cable for a 4,000 volt 
service, to use the next highest 
above that. I think the additional 
cost is so slight that that would be 
thoroughly justified, also use a lead 
sheath, not less than one-eighth of 
animich ai -tHiCkKness-eat2u10. 1S) 3 
fairly standard thickness, that most 
manufacturers recommend. Some- 
times you can have thinner lead 
sheaths, but Iam very much in favour 
of making it thick enough so that, 
if it is scratched in being dragged 
over the pavement, or being drawn 
through iron pipe, that this scratch 
would not penetrate through the 
lead. I understand from Mr. 
Schwenger that their experience in 
Toronto over a considerable period 
is rather in favour of the cable that 
we are installing, which is more 
heavily covered with lead, and some- 
what more heavily insulated than the 
ordinary standard would seem to 
require. 


Mr. R. H. Martindale, Sudbury: 


We find iron pipe in our section of the 
country to have a life underground 
of probably fifteen years. Our ex- 
perience is based on underground 
conduits, for low voltage services, and 
we would like to suggest the merits 
of fibre conduit. We have some 
thousands of feet of fibre conduit 
laid in concrete. The cost of the 
fibre is roughly one-third of the cost 
of iron pipe, of the same diameter, 
not including the cost of the concrete 
to protect one duct on the exterior 
surface, and the duct can be very 
quickly and cheaply laid. It has an 
indefinite life and a smooth interior, 
Mr. H. D. Rothwell, H.E.P.C of Ont- 
arto: We have several hundred miles 
of underground cable laid for rural 
work. Most of that is installed in a 
trench, without any protection other 
than the earth backfilled in on top 
of it. We have never considered that 
iron pipe is the right thing to use 
for pulling lead cable through. In 
the first place, if you have trouble and 
a break down in the cable inside 
the pipe, it is extremely difficult to 
repair. It must be withdrawn, and 
in many cases the actual trouble 
will fuse itself to the side of the pipe. 
We use, in cases where there are 
considerable hazards, a plank on 
top of the cable itself with the ex- 
ception of railway crossings or some 
place where the cable must be pushed 
underneath. the track by the use of 
jacks or other means, and I think 
that is much superior to the iron 
pipe. The withdrawing of paper 
insulated cable, especially in cold 
weather, means that that section of 
the cable is practically ruined; and 
if you can introduce some other 
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means, I think it is much more 
preferable. 

Mr. Jackson: Mr Chairman, I want 
to answer that point or comment on 
it. I have always viewed that 
with considerable apprehension but 
I understand the Commission’s 
experie nce has been quite favourable. 
But I don’t think it is a feasible 
method in cities and towns, for 
primary cable though it is some- 
times considered quite suitable for 
services where they can be readily 
disconnected from the secondary. 
The experience I have had with 
iron pipe has not been unfavourable. 
It is possible to protect it with an 
asphalt coating inside, and though 
that does not last forever, the life 
under ordinary conditions, seems to be 
well over twenty years. ‘That is, 
depreciation does not seem to be very 
much over a period of twenty years, 
and I suppose the life is very much 
longer than that. But the question 
of drawing out a cable is one that has 
to be seriously considered. I don’t 
think, given proper installation, you 
can ruin a cable, if it is of any ap- 
preciable size, in withdrawing it 
orminy pulling. it an Butsot course; 
when you pull a large cable that has 
a fault, you are apt to be subject to 
some loss, and you may, in the end, 
if you are using anything but tile 
conduit in large sizes, have to dig 
up the spot in the street where the 
fault occurs, and that applies to the 
paper covered cable as well as the to 
iron pipe. Fibre conduit, of course, 
is useless unless heavily concreted, 
but where cost permits it is all right, 
although I think a single duct would 
require some other re-enforcements 


ordinarily. Even the concrete would 
require some steel to carry the points 
where there is fill. I just want to 
stress the point, that I think we should 
keep away from the idea that we 
are going to have to pull out long 
sections of cable at any time. It 
would be really better to dig them up 
and avoid replacement of the length 
between the manholes or the joints 
in any case. 

Mr. Martindale: Probably I was 
not quite right when I said fifteen 
years was the life of pipe. I mean the 
ordinary so-called galvanized iron pipe, 
without any special treatment, which 
we find has a life underground of 
not more than fifteen years before 
corrosion has eaten through the pipe. 
If you take that pipe and paint it 
with asphalt, and wrap it with burlap, 
and soak the burlap with asphalt, 
you will get probably a life of twenty- 
five or thirty years or more. I find by 
treating it, that we can make iron 
pipe last a very long time. With 
respect to fibre conduit, we have had 
it in use for fifteen years and never 
had a failure or a break; we have had 
excavations below and above it, and 
never had any trouble. Iron pipe, as 
ordinarily purchased carries burrs 
and <dins- \but..if-.you. are very 
Careiul sin) reaming =the -pipe, . I 
cannot see that you should have 
any trouble in the withdrawal. 

Mr. O. J. West, Toronto: Speaking 
of iron pipe, I think it depends alto- 
gether on the’ soil the pipe is in. 
There is, in the City of Toronto, a 
lot of the old iron Edison system, 
which we have to dig up in some cases 
and we find it just as good as the day 
it went in, while in other cases the 
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pipe is eaten,’away.,, Of course, if 
there be. any, ashes, or anything of 
that nature, the life of the pipe will 
not be, long. In pulling cable 
through "iron pipeodaids in the 
ground, and not below the frost 
level, there will probably be a hol- 
low in which water will lie, and in 
freezing pinch the cable off. We 
have had some trouble with that. 
We have found, in putting in cable 
underground and putting a certain 
amount of soil over it and then a 
plank over that to protect it, that 
it has been a very satisfactory mode 
of procedure. But the iron pipe, if 
it is left with a hollow init, to collect 
water and freeze will pinch off the 
cable, especially if the cable is small 
aud the pipe has a large space in 
itj-abuieitdoesanot jdoerthat,.it Swill 
destroy the lead, and in the Spring- 
time, when the ice melts, water gets 
into your cable, and you have 
trouble there anyway. 
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‘Lindy’ Pride of Simcoe 
Ree 


Picked up on the Port Rowan 
highway after a hit and run motorist 


had broken his wing this morning 
dove was brought to the office and 
cared for. The amateur surgery of 
the local first aid experts was not 
successful and Lindy will never fly 
again. He soon became tame and 
during the winter became so friendly 
that he was given the run of the 
office with a box behind the stove for 
his own use. He has never approved 
of sweeping and makes it a point to 
retire to the storeroom when the 
broom is brought out. ‘This summer 
he has been kept inside and because a 
cage is too small he wanders about 
just keeping clear of the many feet. 
A very large bump of curiosity leads 
him to investigate all the activities of 
the office and he is nowsplashed with 
paint as a result of looking over a tool 
box as it was being painted. ‘Iwo 
dogs have almost succeeded in getting 
him and only prompt efforts saved 
him last week from a visitor’s dog 
that pulled out a few feathers. 
Simcoe R.P.D. boasts of having 
the finest office garden in the Hydro 
and Lindy looks forward to a daily 
walk and sun bath among the flowers. 
He likes company on these excursions 
and is a great help in weeding and 


“Lindy” in characteristic poses. At the right he is in a fighting mood, 
being jealous of his reflection. 
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each weed is carefully inspected as 
itispulled. The photos show Lindy 
in a few poses. 
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James H. Shepard, Windsor 


It is with regret we record the death 
of Mr. James H. Shepherd, Com- 
missioner, Windsor Hydro-Electric 
System, on July 14, 1928. On the 
Monday of that week, Mr. Shepherd 
underwent an operation for appen- 
dicitis, at which time local peritonitis 
was diagnosed. This condition, com- 
bined with Mr. Shepherd’s advanced 
age of 76, resulted in his death. 

Mr. Shepherd was a native of 
Ottawa but had lived for over half a 
century in Windsor, being associated 
for 56 years with the retail business 
firm of Bartlett, Macdonald & Gow, 
and its predecessors. At the time of 
his death he was Manager of the 
Carpet and Drapery Department. 

Mr. Shepherd’s career in Windsor 
was one long devoted to municipal 
affairs, in fact, municipal life was 
almost a passion with him. Having 
served as Alderman for 18 years, he 
became Mayor of the City in 1912, 
and it was during his time that Wind- 
sor entered the Hydro family, chiefly 
due to hisefforts. Since that time Mr. 
Shepherd has been a member of the 
Windsor Hydro Commission, acting 
either as Chairman or Commissioner. 

In tribute to Mr. Shepherd, Mayor 
C. E. Jackson in recalling happenings 
in municipal circles stated that ‘‘Mr. 
Shepherd always took a keen and 
active interest in anything that was 
for the betterment of the City and 
its people. His efforts on behalf of 
Hydro, of course, are too well known 


to need mention.... I sat with him 
in the Council for years and always 
found him very fair whether he agreed 
with you or not. He was, in fact, 
the type of public servant as stands 
for the best in a man.” 

Mr. Shepherd is survived by his 
widow and two sons and two daugh- 
ters. They are, Edmund E., Attorney, 
Detroit; D. Beaumont, a newspaper 
man in Buffalo; Miss Edith of 
Detroit, and Mrs. Oliver M. Perry, 
wife of the Manager of Windsor 
Hydro-Electric System. To all of 
these we take this opportunity of 
extending our sincere sympathy. 


J. T. Bridgewater, Dresden 


We learned of the death, late in 
July, of Mr.- Js T. Bridgewater, 
Secretary of Dresden Hydro-Electric 
System, which came as a shock to 
those who were intimately acquainted 
with him. 

Mr. Bridgewater was born in Eng- 
land 68 years ago and came to Canada 
at am early age, living in’ Dresden 
practically all his life. His death 
followed an operation for appendicitis 
in the Chatham General Hospital. 
He was village Clerk for 19 years and 
Secretary of Dresden H. E. S. from 
its inception. He was also Police 
Magistrate for the village of Dresden. 

Mr. Bridgewater’s wife predeceased 
him several years ago; his one living 
near relative being a sister, Miss Ann 
Bridgewater. 

Mr. Bridgewater was of a very 
gentlemanly disposition and very 
studious. He was a great reader and 
had a library in his home which was 
known all over the country. ‘Those 
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associated with him in Hydro work 
held him in high esteem, both as to 
his personality and to the manner 
in which his work was done. 


Soldering Materials for 
Electrical Work | 


The following notice in reference 
to certain soldering materials has been 
sent in by the Electrical Inspection 
Department. 

The process of soldering, as the 
term is defined in dictionaries, and as 
the process itself is usually carried 
out, is the joining of two metal sur- 
faces, by means of fusion on to them 
of another metal having a lower 
melting point than the metal joined. 
The standard materials used in elec- 
trical work for soldering are, as is well 
known, a suitable alloy of tin and lead 
and a non-acid flux. 

There has recently appeared, how- 
ever, a so-called “‘liquid solder,’ under 
the trade name ‘‘Tisit,’’ in the use of 
which there is a radical: departure 
from the ordinary practice in soldering 
in that there is no fusion of the ‘‘sol- 
der,”’ as this is applied cold. 

Tisit, which is supplied in small 
bottles is displayed in cardboard 
cartons which bear the words:—‘“‘for 
all uses.”’ 

On the bottles themselves no claim 
is made indicating that this ‘“‘solder”’ 
is good for electric wiring work though 
it is stated that it ‘‘repairs. .. radios’’ 
and is “‘ Not affected by heat or acid.”’ 

Tisit has been tested at the Com- 
mission’s laboratories and the follow- 
ing paragraphs are quoted from the 
report issued thereon. 

‘From the chemical and physical 
tests we made on this so-called cold 
solder, we are of the opinion that it 
has its uses—. The surface to be 


coated should be scratched to furnish 
a tooth for the film to bond to. It 
has no leverage power and is useless 
where strength is required. The 
binder is inflammable and will not 
stand high temperatures. It resists 
acetic acid and other dilute acids.’’ 

“Tests were also made to determine 
if this material would be suitable for 
—house-wiring. It was found not 
to be suitable for this work as it forms 
an insulating film when-dry.”’ 

‘Our tests show this material to be 
made on a lacquer base with a pigment 
consisting of aluminum powder.”’ 

The makers claim that‘‘Tisit loses its 
leverage qualities on account of being 
a liquid—otherwise it will do every- 
thing that any other solder will do.”’ 

After being applied, which, as 
already stated, is done without heat, 
this compound has an appearance 
similar to that of ordinary solder so 
that at a casual glance a person might 
easily mistake it for the real thing. 

Because of its lacking in strength, 
and because it is not a real solder 
making definite metallic union 
throughout a joint, it is judged to be 
quite unsuited for electrical work in 
lighting and power installations. 

It may be taken for granted that 
soldering, properly done with the 
usual materials as mentioned above, 
is considered to be satisfactory for 
all electrical work, but no new ma- 
terials such as the one here considered 
must be employed on such work unless 
and until they have been approved 
by the Commission. 

It is not intended here to convey 
the impression that ‘“’Tisit”’ is no good 
—it is believed to be suitable for a 
large number of uses of a non-elec- 
trical nature, but it should have no 
place in any electrical installation, 
possessing, as it does, several charac- 
teristics which unfit it for such use. 


Re Municipal Populations 
To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipa) Officials advise of any corrections 


that should be made.—Editor, 
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Toronto-Leaside Transformer Station, general panoramic view from the north-west showing progress to September 16, 1928. 
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Toronto-Leaside Transformer Station 


mN HE initial block of power to 
be delivered under the Gati- 
neau 25-cycle contract is 
80;000 h.p. The initial instal- 
ation provided to handle this power 
is one 220 kv. transmission circuit 
with two banks of 45,000 kv-a. trans- 
formers in the terminal station at 
Leaside. The panoramic view atta- 
ched shows the first unit of the term- 
inal station as it appeared in Sept- 
ember 15th. 

It is noticed that the initial instal- 
lation is all in the foreground from the 
railway siding entering the picture 
from the left. This siding passes 
down the centre of the 12 acres of the 
station site and this initial installa- 
tion is to be duplicated on the oppo- 
site side of the siding to handle the 
full 250,000 h.p. of the Gatineau 
contract. Ultimately it is possible 
that 360,000 kv-a. will be the installed 
capacity at this station (8 banks of 
transformers), the site providing suf- 
ficient area for this capacity. 


Following the flow of power through 
the station, we see the 220 kv. line 
entering at the left of Sec. 1 of the 
picture. The line here is on special 
towers, much lower than on the 
remainder of the line, with towers 
spaced at approximately 600 feet, 
instead of over 1,000 ft. Only 14 
insulator units are provided instead 
of 18, but four ground wires are 
installed instead of only two. ‘These 
precautions are taken to protect the 
station from dangerous lightning sur- 
ges coming in from the lines. 

The 220 kv. switching is seen in 
Sec. 1, with the 220 kv. busses in secs. 
2and 3. ‘The tremendous size of the 
220 kv. equipment and the area 
required to provide adequate clear- 
ances between the 220 kv. busses is 
seen in this view. A complete 220 
kv. oil circuit breaker weighs 105 tons. 

The high towers in Sec. 3 carry the 
transformer leads from the corres- 
ponding towers in Sec. 1, the pinnacles 
on the structures being for the ground 
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wires which are carried from the line 
on over the station. 

The Service Building (for trans- 
former erection, etc.,) is seen in the 
background of Sec. 38, with the 
foundations for the transformers lead- 
ing into the foreground from it. 


The 15,000 kv-a. single phase 
transformers may be seen in Sec. 3, 
located on their foundations, there 
being seven of these units for this 
installation, two banks and one spare. 
It will be noticed that the transformer 
tank is in three sections. This was 
dictated by shipping facilities, the 
transformers being the very largest 
that could be built in Hamilton and 
shipped to Toronto. The complete 
transformer weighs 184 tons. 

In Sec,,:4 .isy seen the: 13,2aky. 
switch building, containing the Toron- 
to H.E.S. feeder switches, reactor bus 
tie and condenser switches. With 
the 13.2 kv. arrangement selected for 
Leaside it will not be necessary for 
the I. H.E.S.; *to Have a sepature 
switch building, but power will be 
“trunked,’’ by means of 15,000 kv-a. 
capacity underground feeders, to their 
distributing stations, Carlaw Avenue, 
6tc) 


Some of the 220 kv. disconnecting switches and oil circuit breakers. 


The circuit 


breakers are rated to interrupt a fault current of 2,500,000 kv-a. 
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The tunnel beneath the transformer foundations, showing the cooling water 
circulating pipes, oil pipes and corrugated pans for carrying the control and 
meter cables. 


Immediately behind the 13.2 kv. 
building, but not visible in the picture, 
is the Control Building. This building 
is situated practically in the centre of 
the site, the 220 kv. equipment being 
in front of it, the 13.2 kv. to the side, 


the 110 kv. to the side and rear, and 
the condensers when installed will be 
to the rear. 

In addition to the Control Building, 
a 220 kv. Relay Building is provided, 
the small brick building behind the 


Stringing conductors in the bad country approximately 150 miles east of Toronto. 
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steel structures in Sec. 2. ‘This this building and the control room by 
building is located in the centre of tunnel. 

the 220 kv. layout and all the 220 kv. The 110 kv. switching structure is 
relay and control wiring converges on seen in Sec. 5. The 110 kv. power 
it. Connection is provided between from two banks of transformers 


One of the 15,000 kv-a. single-phase, three winding transformers on tts foundations. 
One of these units when filled with oil werghs 184 tons. The 220 kv. and 110. 
kv. bushings are seen on the top of the tank, the 13.2 kv. terminals being brought 
out the side of the tank, to the rear. The 110 kv., tap changing apparatus for the 
adjacent units may be seen on the tracks beside this transformer. 
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Final operation in tower erection, raising the centre section of the cross-arm. 
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passes through this part of the station 
on its way to Commission’s Bridg- 
man Avenue Transformer Station. 
The first tower on the 110 kv. Tie 
line, which follows the C.P.R. right 
of way between the two stations, is 
seen to the left in Sec. 6. 

In the foreground of Sec. 6 is seen 
the transformer cooling-pond. For 


the initial installation of two banks of 
transformers, 650,000 gallons of water 
per day must be pumped through the 
cooling system, as much water as a 
town of about 7,500 people would use. 
In other words approximately 600 h.p. 
must be dissipated into the air by the 
spray nozzles. 


i cman §} 


Interim Report of Special International 


Niagara Board 


N interim report of ‘the 
Special International Ni- 
agara Board was submitted 
to the Governments of Can- 
ada and the United States about the 
close of 1927. The following are ex- 
cerpts from that report, giving a brief 
outline, of the problem presented, 
remedies proposed to preserve the 
scenic effects and the advantages 
anticipated. 

The Special International Niagara 
Board was appointed by the Govern- 
ments of Canada and the United 
States to investigate and report upon 
the Falls of Niagara and the factors 
bearing upon the preservation of their 
scenic beauty, pending the completion 
of its final study, and in conformity 
with the Terms of Reference which 
provide that the Board ‘‘make such 
progress reports as may be appro- 
priate.”’ 

The objective of the Special Board’s 
investigation was, in brief, the deter- 
mination of how the scenic beauty of 
Niagara Falls and rapids can best be 
maintained and by what means and 
to what extent the impairment there- 
of by erosion or otherwise can be 
overcome and, consistent with the 


preservation of the scenic beauty of 
the Falls and river, of determining 
what quantity of water, additional 
to that permitted to be diverted by 
the Boundary Waters Treaty, might 
be diverted either temporarily or 
permanently. 

While the investigations of the 
Special Board are not complete, they 
are sufficiently advanced to permit of 
the submission at this time to the 
two Governments of certain con- 
clusions and recommendations with 
respect to initial remedial measures 
which might be profitably underta- 
ken in the immediate future. . 

The general appearance of the 
Falls has been the subject of serious 
consideration by the two Govern- 
ments since 1905 Several conditions 
have been developing which have 
reacted directly upon their scenic 
beauty. 

(a) Surveys made in the years 
1764, 1842, 1875, 1906 1917, 1925 and 
1927 indicate a continuous recession 
of the central portion of the crest- 
line of the Canadian or Horseshoe 
Falls. The effect of this recession 
has been to lengthen the crest and to 
leave the flanks of the Horseshoe on 
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PRESERVATION OF NIAGARA FALLS 


either shore more or less denuded of 
water, the degree depending upon the 
total volume of the flow over the 
Falls. 


(b) The low cycle of levels in the 
Great Lakes System for several years 
past, culminating in the extreme low 


water of 1925-26, has been reflected 
in the flows of Niagara River which 
reached the minimum on record in 
February, 1926. These low flows 
have augmented the baring of the 
flanks of the Horseshoe Falls and 
reduced the supply available for the 
American Falls. 
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(c) The withdrawal of water from 
the Great Lakes and the Niagara 
River for navigation, sanitary and 
power purposes, has had the effect of 
reducing the total flow available for 
the Falls and rapids immediately 
above, by gradually increasing a- 
mounts from a yearly average of 900 
cubic feet per second in the year 1860 
to some 64,000 cubic feet per second 
in 1927. Of this total, about 12,000 
cubic feet per second is diverted from 
the Great Lakes System through the 
works of the Chicago Sanitary Dis- 
trict, the Welland Canal, and the 
New York State Barge Canal. The 
power water at Niagara is limited by 
the treaty to ‘not exceeding in the 
aggregate a daily diversion at the 
rate of’’ 56,000 cubic feet of water 
per second. At present this autho- 
rized power diversion is utilized to the 
fullest extent practicable with present 
installations, resulting in diversions 
during the year immediately preced- 
ing the date of this report as follows: 


Average annual diver- 
52,075 Cis: 


42,766 c.f.s. 
Average weekday di- 
VETSION Ace 
Average weekday di- 
version during day- 
light hours, about.. 61,000 c.f.s. 
This withdrawal of water has 
reduced the flow in both the American 
and Canadian channels and has in- 
creased the unwatering of the flanks 
of the Horseshoe. At the same time 
this reduction in the total flow has 
in some measure retarded the rate of 
erosion. 
The rate at which the central part 
of the Horseshoe moves upstream has 


53,625 c.f.s. 


been several times calculated in 
recent years, the determined rate in 
each case depending somewhat upon 
the definition given to the movement 
and the method used in the calcula- 
tion. ‘The latest determination made 
by this board, with the aid of com- 
petent geologists and considering only 
the actively cutting central part of 
the fall shows a mean rate of recession 
of the crest of 3.7 feet per year since 
1842, and of 2.3 feet per year since 
1906. The direction of maximum 
recession is now and has been for more 
than twenty years up the deep chan- . 
nel on the Canadian side and not in 
the so-called “‘notch”’ where of recent 
years the recession has been almost 
negligible. The Horseshoe is now 
cutting back at a decreasing rate and 
the rate will continue to decrease. 


As the Falls recede the active part 
of the crest line will increase in length, 
and, even assuming no further diver- 
sion, the flow per unit of crest will 
decrease. It is estimated that by the 
year 2100 the length of the active 
part of the crest line will be about 
75 per cent greater than at present. 
At that time the average flow per 
unit of crest will be between one-half 
and two-thirds of the present flow. 
This natural thinning out of the 
flow will decrease the rate of recession. 


Thus it is apparent that, if left to 
itself, the Horseshoe Fall will not 
become a mere cascade or destroy 
itself by cutting a deep ‘notch.’ On 
the contrary, there is every reason to 
believe that the active part of the 
Horseshoe will broaden out and the 
crest line lengthen in graceful curves 
and that, if adequately supplied with 
water, the main part of the Horse- 
shoe, 100 or 200 years hence, will 
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present an appearance equal or sup- 
erior to the present. It is estimated 
that recession will not progress to the 
point of draining the American Falls 
for at least 2,000 years. 

The recession of the American Falls 
is negligible. In the time since these 
falls became separated from the 
Horseshoe, the crest line has not 
receded much, if any, more than the 
dry crest of the adjacent walls of the 
gorge. ‘This condition is due to the 
fact that the flow over the flank of 
the main fall as it receded along and 
past the face of the present American 
Falls was not sufficient to cut through 
the hard stratum at the foot, thus 
leaving a resting place for the huge 
masses of rock which fell from the 
cliff and which now form the talus at 
the foot of the Falls. There has 
never been a sufficient flow over the 
American Falls to cause any material 
wearing away of this talus, which, so 
louie as it exists. prevents under 
cutting and consequent erosion. 

Low flow over the Falls results in a 
marked thinning out of the sheet of 
water, leaving the cliff behind the 
Falls visible through the curtain at 
certain points and in certain lights. 
It also gives an angular appearance 
to the crest, as the water merely 
falls over the edge of the cliff instead 
of leaping clear as it does with higher 
flows. The thinning out of the upper 
rapids, with consequent exposure of 
dry ledges, also detracts from the 
scenic effect at low flows. ‘These 
defects can easily be remedied by 
increasing the low water flow through 
the American channel by from 2,500 
to 3,000 cubic feet per second. 

These facts and conditions in con- 
junction with others developed in 


the Board’s investigations afford, 
therefore, ample basis for the con- 
clusion that with adequate action 
supervision and control by the two 
Governments, the scenic beauty of 
the Falls can be preserved for the 
enjoyment of future generations, and 
that by suitable remedial works 
designed to distribute the water 
over the presently bared flanks of 
the Canadian Falls and to ensure 
a more dependable flow over the Amer- 
ican Falls, the tendency towards 
erosion in the bend of the Horse- 
shoe can be modified to some extent 
and at the same time an enhancement 
of the present scenic beauty of the 
spectacle as a whole can be ensured. 

Proposed Remedial Works: The 
Falls are in no danger of ‘commit- 
ting suicide’ and, even if such were 
the case, the thinning out of the central 
flow of water would only retard 
erosion and not stop it. For these 
reasons the Board has rejected plans 
involving elaborate works in the 
main part of the rapids as unneces- 
sary to accomplish the desired res- 
ults and as destructive of some of the 
principal natural scenic effects. The 
type of construction considered by 
the Board as best suited to properly 
rewater the flanks of the Horseshoe 
is a combination of excavations and 
submerged weirs carried from the 
shores near the flanks into the 
adjacent main currents only far 
enough to accomplish the desired 
deflection of water to the flanks. 
This plan is susceptible of progres- 
sive extension upstream and into 
the rapids to the extent required to 
mask the effect of any reasonable 
additional diversions which may be 
agreed upon. 
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United States flank of Horseshoe: 
The laying bare of the Goat Island 
shelf is most serious, because this 
is a prominent feature which should, 
and did formerly, carry enough water 
to bind the two falls into a single 
harmonious picture, but which, with 
the present meagre flow, gives the 
immediate impression of inadequate 
water supply. ‘This part of the falls 
can be given an ample sheet of water 
through the construction of rela- 
tively simple and inexpensive works. 
These remedial works will take the 
form of submerged weirs with inci- 
dental and co-ordinated excavation 
designed to deflect water from the 
heavy current to the north of the 
central shoal, to distribute the water 
over the floor of the shelf and to 
the crest of the Falls, and to be merged 
into the general effect of the existing 
cascades. A flow not to exceed 
4,000 cubic feet per second, at low 
stages, is believed sufficient to pro- 
duce the results desired. 

Canadian flank of Horseshoe: Con- 
ditions on the Canadian flank of 
the Horseshoe, while not quite so 
serious as those obtaining on the 
Goat Island shelf, are of the same 
general character and are susceptible 
of the same type of treatment. 

It is proposed that the works in this 
area shall consist of the removal 
of exposed boulders and shoals in 
conjunction with the construction 
of submerged deflecting weirs lying 
diagonally and irregularly across the 
current and intercepting a portion 
of the heavy flow in the channel to 
the south of the central shoal, to- 
gether with such co-ordinated ex- 
cavation as may be necessary. 


The effect of these works will be 
to distribute to the Canadian flank 
sufficient water to restore its crest 
line and re-water the rapids immedia- 
ately above. The water required to be 
drawn from the deeper channel to 
ensure this effect during periods of 
low water should not exceed 2,000 
cubic feet per second. 

American Falls. ‘The lack of vol- 
ume of the American Falls and rapids 
and of the flow around Three Sister 
Islands can be remedied by raising 
the level of the Grass Island Pool 
approximately one foot at low stages 
so as to throw more water against 
the head of Goat Island. The con- 
struction of a submerged weir is the 
logical method of raising the Pool 
to the desired elevation. Such a 
structure, extending irregularly across 
the current, with possibly auxiliary 
structures if required, would be quite 
inconspicuous, probably resulting in 
nothing more than a very slight 
ripple . or rapids. It: could be *ot 
rubblemound construction, submerged 
so deeply as to create no obstruction 
to the flow of ice. 

Cost Estimates. ‘The basic estimates 
herewith submitted contemplate ex- 
tending the works to the point where 
proper scenic effects will be ensured 
at stages 20,000 cubic feet per sec- 
ond lower than heretofore recorded 
in the lowest cycle of runoff. The 
allowance for changes and contin- 
gencies has been set at 50 percent 
for the works at the flanks and 25 
per cent. for the weir in the Grass 
Island Pool. Upon the above bases 
estimates have been prepared with 
as much care as the nature of the 
work permits and are submitted as 
follows: 
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For works at the United States Flank 
of the Horseshoe Falls... .$300,000 
Changes and contingencies..$150,000 
For works at the Canadian Flank 
of the Horseshoe Falls. ...$200,000 
Changes and contingencies..$100,000 
For works in the Chippewa-Grass 


PGba TG Me OES cia ey oc cos $800,000 
Changes and contingencies..$200,000 
TST GT eek i rae $1,750,000 


A further and most important 
end, which this initial construction 
serves, is the opportunity afforded 
the two Governments to actually 
test out in practice the effect of tem- 
porary additional withdrawals of water 
and the efficiency of remedial works 
to offset such withdrawals. 

Adequate facilities for additional 
water passage can be provided in 
the existing power stations on both 
sides of the river to permit of sub- 
stantial additional withdrawals of 
water at such times and for such 
periods as will most eflectively dem- 


onstrate the sufficiency of the rem- 
edial works to offset the same. 
No more effective demonstration is 
possible than that provided by direct 
observation on the Falls themselves. 
The Special International Niagara 
Board is composed of the following: 


CANADIAN MEMBERS: 


een Poutisone.©. roe. Pil, 
Director, Dominion Water Power & 
Reclamation Service, Department of 
the Interior, Ottawa. 

CnAassmteamsole dul. Le shi RS.C.: 
Deputy Miniser of Mines, Ottawa. 
UNITED STATES MEMBERS: 

Dewitt cs jones. Wiaior, Corps 
ol sHopineers Uso. Army) District 
Engineer at Buffalo, N.Y. 

Jaelioraeeve ic hariand, /1/,H.D,, 
Past President of the American 


Civic Association and Chairman of 
the Fine Arts Commission of the 
State of Pennsylvania, Harrisburg, 
Pas 
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Application of Hydro-Electric Power to 
Farm Work 


Article No. 15 


N interesting application of 

hydro electric power to 

poultry farm work is the 
subject of this article. 

In the Woodstock Rural Power 
District, Mr. F. E. Ellis, about two 
years ago, equipped his farm which is 
located just west of Woodstock, 
so as to take care of a growing need 
in this district, of incubating eggs 
and the sale of day-old chicks. The 
installed capacity of this place is as 
follows: 


Lighting in house barn 
and ‘chicken [pensar 2,000 watts 


Electric iron inhousess 600° | 
4 h.p. motor and wash- 

ing: machine sas ee iL SGa ms 
1/6 h.p. motor on the fur- 

nace blowenme ewe. Ast ape! 
l4 h.p. motor on the auto- 

matic water pumping 

system installed in the 

Well.) Anat 186 watts 
Vacim cleaned 2. eer SOs 


Electric range installed in 
January of this year. ..8,250 watts 


A 20,000-egg electric in- 


cubator. In heaters ..2,070 watts 
14 h.p. motor on the air 

CITCUlaton jie a eee 376 watts 

‘Fotale 246. eee 13,873 watts 


The service supplied to this place 
is under a class 3 contract and the 
rate for the year was: 


Service Charge, $3.40 per month. 


Consumption Charge, 3c per kw- 
hr. for the first forty-two kilowatt- 
hours used in any month, and 2c 
per kw-hr. for balance of the con- 
sumption 

Prompt payment discount 10%. 

Prior to January the incubator was 
13,000 eggs capacity, and at that time 
he made changes to enlarge it to 
20,000 eggs 


There are six heating elements in 
the incubator of 345 watts each. 
Four of these are operated by ther- 
mostats, and two by hand when 
needed to raise the temperature to 
normal, such as after the doors have 
been open for some length of time, 


A panoramic view from the end of the chicken pens looking into the Thames Valley. 
A number of the colony houses, but not all of them, are shown to the right. 
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Sections of the kitchen and dining-room showing electric range, electric iron, 
vacuum cleaner, and lighting arrangement. 
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A corner of the living-room showing the 
lighting arrangements. 


or when starting the incubator for ' 


the first run of the season. 

The one-half horsepower motor 
listed above is used for circulating 
air inside the incubator, so as to 
eliminate hot or cool spots. During 
the period of the run this motor oper- 
ates continuously. The hatch is us- 
ually started early in February, 
and continues until the end of June. 
This year’s hatch was 37,000 chicks 
being 60 per cent. of the total eggs 
put into the incubator. 

The whole premises including chick- 
en houses is supplied for water ser- 
vice by an automatic deep well 
pump installed ten or fifteen feet 
down in the well. ‘The installation 
was made in the well for protection 
from frost as well as to decrease 
Che wit: 


So far interruptions have in no 
way interfered with the operations 
of the incubator. Mr. Ellis 1s un- 


stinting in his praise of this method 
of hatching chickens 

It is to be noted that even with the 
uses of the electric range for the six 
months’ period in the record the 
total consumption and cost on this 
quite 


place is reasonable. Below 


One-quarter horsepower motor belted 
through a line shafting to the washing 
machine. The ordinary power wash- 
ing machine 1s found 1n many farm 
homes adapted to the new form of drive. 
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The electric blower on the house fur- 
nace. A blower of this type makes 1t 
possible for the owner to use small size 
coal which, of course, 1s secured to-day 
at a much lower cost than the larger 
size. Hot water 1s supplied during the 
winter months through a ring in the 
furnace. , | 


is submitted a thirteen months’ 
record of consumption and costs. 
It is to be noted that when this is 
reduced to a twelve months’ basis 
the total consumption was 5,207 
kilowatt-hours and the cost $135.05. 


CONSUMPTION AND COST OF SERVICE 


Class Kilowatt-Hours 
of Ist 2nd Total 
Service Period per chow letalh Rate |: Rate Bill 
3 _ 4 mths. ending Oct. 31 $12.34 368 168 200 $20.38 
aiid) - iti, yan: 100 9.18 465 126) yo» 339 18.68 
By fe eAvprs30 9.18 2595 126 2469 5702 
eal i o Falye3I 9.18 1871 126. 1745 43.99 


$39.88 5299 546 4753 $140.07 
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Commercial Flying 


By A. E. Davison, Transmission Engineer, H. E.P.C. 
of Ont. 


A HE crowd milled to and fro 
about the plane. 
vans lumbered drunkenly a- 
cross the drome. ‘There was 
noise, bustle, confusion. 

The mail bags were unloaded, 
loaded again. ‘The post office men 
appeared to be working against time, 
—adolescently. There was more 
bustle; more hurry. 

‘All aboard,’’ said Capt. Saunders. 
“His Majesty’s mail cannot wait.”’ 

With—let it be confessed at once— 
a feeling of acute but suppressed ner- 
vousness, I climbed into the cabin. 
Through the courtesy of Canadian 
Airways, the Hydro-Electric Power 
Commission of Ontario had been 
invited to send a representative on the 
escort mail plane so as to be familiar 
with the value of the plane for power 
line inspection and patrol service. 
The pleasure was mine. ‘Two other 
passengers climbed aboard, seasoned 
flyers. The pilot took his seat. A 
mechanic turned the crank and there 
was a whirtr, whirr, whirr as the 
starter functioned. Suddenly there 
was a sputter which became a roar 
and we moved forward. Impercep- 
tibly,falmost, we left the ground. We 


Two mail 


started to climb like an elevator, up, 
up, up; but there was no sensation 
of being at dizzy height; no cause for 
nervousness—either acute or sup- 
pressed. Only a feeling of detach- 
ment from the world; a complete and 
pleasing detachment. 

‘“Where do you want to go?”” The 
pilot turned half around in his seat. 
“Would you like to see the new 
Gatineau-Toronto line which we pho- 
tographed?”’ 

No good trying to shout down a 
Wright Whirlwind while getting my 
“air legs.’’ I nodded and a minute 
or two later I could see the sheen of 
the galvanized towers and reflection 
from the large new aluminum con- 
ductors below. It was easy to spot 
the towers for here and there were 
clearings in the bush. At three to 
four thousand feet, which is a suitable 
flying height, the continuity of the 
wire could be observed and extra- 
ordinary conditions, for instance, 
limbs of trees blown into the line 
could be distinguished as there is time 
at this height to survey each span and 
structure for irregularities, although 
one is travelling at from 100 to 130 
miles per hour. Such observations 
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Aeroplane Patrol and escort, ready to take off at Leastde, Toronto. 
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The passengers on the trip. 


could not be made even if it were safe 
to fly low at say 200 feet from the line, 
because each structure would not be 
within the field of vision long enough. 

“Rice Lake,’’ shouted the pilot. 
“Which way?” “South’’ I told him, 
as there was a 110,000 volt line being 
built by the Commission between 
Oshawa and Trenton. Presently this 
line was picked out some five to 
seven miles on our right. The struc- 
tures could be pointed out to others 
in the plane who were not familiar 
with either the district or the type of 
structure. 

One’s sense of proportion and of 
speed has to be revised somewhat in 
the air. ltis along way around Rice 
Lake to those who have negotiated 
the whole distance especially the hilly 
south side of it by automobile, but 
now when you could look across Lake 
Ontario and follow the New York 
shore line in some detail, Rice Lake 
had become a _ back-yard puddle. 
Travelling Toronto to Montreal, it 
did not matter much which side was 
taken. 


is sent out. 


Then when it came to following the 
details of this line—‘‘Move over a 
couple of concessions (2 or 3 miles) so 
that we can see better just what is 
being done.’’ No sooner said than 
done. In a few minutes we had 
“slipped” over to a position where the 
route and line details could be most 
satisfactorily studied. The ends of 
wires on the structures could be seen 
where a stringing gang was at work, 
then the pairs of poles could be picked 
out already in position but empty, 
later the holes dug ready to receive 
poles which were lying ready for 
erection and other holes to receive 
the logs or “dead-men”’ which would 
serve to anchor the guys. 

Mr. Saunders pointed out a long 
load on a nearby ‘highway—“ That 
must be poles,’”’ he said and presently 
the load turned off the road and stop- 
ped at vacant holes to unload a pair 
of poles. A complete progress report 
on fifty miles of such work could be 
arranged during one hour away from 
the flying field. 

Airplane line patrol is not a new 
thing since the Arkansas Power and 
Light Company have used airplanes 
to patrol their high voltage lines when 
the structures were in 10 to 15 feet of 
water during the Mississippi floods of 
1927. They say that ‘when a line 
goes out and it is necessary to find 
trouble in the shortest time the plane 
Since the flood emer- 
gency the airplane has located four 
line breaks, doing the job in each 
case in only a small fraction of the 
time that would have been necessary 
if the trouble had been hunted on 
foot or by automobile.—In addition 
to line work-the plane has been very 
useful in making urgent deliveries of 
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small parts 
the period from May 4th, 1927, to 
March 2nd, 1928, their plane travelled 
about 26,000 miles and was in the air 
about 300 hours. 

Records of performance of com- 
mercial airplanes are very interesting 
as reported by M. V. Shebat.° He 
points out that ‘““—passengers can be 
transported by air between these two 
terminals (400 miles apart) at a cost 
of from 0.9 cents per passenger mile 
to 27.11 cents per passenger mile, 
depending on the trips flown and the 
number of passengers per trip. The 
lower figure of 0.9 cents per passenger 
mile applies to a six passenger plane 
making eight trips per month with 
capacity load and using part time of 
one pilot and one mechanic.’’** In 
every case where more than two 
passengers are carried, or where two 
passengers are carried by a part time 


*Flectrical World, April 14, 1928, p. 760. 


**EKng’g. Dept, Atmospheric Nitrogen Cor- 
poration, Stone and Webster Journal, 


June, 1928, p. 793. 


and equipment.*’’—In | 


pilot-mechanic, he reports the . net 
cost is less than three cents per mile. 
Mr. Shebat’s costs include depre- 
ciation based on known life of a num- 
ber of planes, interest at 7 per cent., 
hangar rentals, mechanic’s and pilot’s 
time, maintenance and gas and oil, 
there being no allowance for insurance 
of equipment or personel. 


Records of flying routes as reported 
at the recent N.E.L.A. Convention 
at Atlantic City are interesting. Mr. 
W. P. MacCracken says ‘“‘—one of 
the air transport operators has flown 
over 2,000,000 miles, operating both 
day and night, with a loss of only one 
pilot and without injury to passenger 
or cargo, and several others have 
records equally good—.” Mr. Mac- 
Cracken refers incidentally to one 
matter which will be interesting to 
electrical supply organizations when 
he estimates that aeronautical con- 
sumers in United States will pay from 
one-half to one million dollars per 
year for light and power. 


Fairchild Monoplane engine, and heated, four-seater cabin. 
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Oblique Photograph taken from an aeroplane. 
white, probably dry sandy fields. 


As to accident insurance, Mr. Mac- 
Cracken says ‘“‘Perhaps it would 
carry more conviction if your atten- 
tion were called to the fact that some 
30 accident insurance companies have 
without extra premium, issued riders 
to their policy holders covering them 
in the event of an accident while 
travelling as passengers in licensed 
aircraft operating on a _ regularly 
established air-way. Needless to say 
the insurance companies would not 
have taken this attitude unless they 
felt that air transportation when pro- 
perly supervised and managed is 
reasonably safe.’’ As government 
regulations of commercial flying de- 
velop, air passengers may look for- 
ward to that double indemnity clause 


Montreal. . . 


The black areas are lakes, the 


for air-craft which is so popular and 
so freely written into accident policies 
where rail or steamboat transporta- 
tion is involved. Doubtless the Can- 
adian Pacific Express Company are 
insuring express packages carried over 
the new air route which they report as 
follows ~“'... ....the. establishment 
of Canada’s first regular package 
express air service through contract 
between the C.P.E. Co. and the 
companies operating the mail ser- 
vices. was successfully inaugur- 
ated with the Toronto and Ottawa 
services, these cities receiving pack- 


age express from arriving vessels via 
192 KK 


*#** A oricultural and Industrial progress of 


Canada, July, 1928, p. 133. 
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But we must keep to our story. 
There was plenty of opportunity to 
study surface conditions and make 
observations as the plane is, during 
good weather and with a good pilot, 
if anything, more stable than an auto 
travelling at 30 miles per hour on a 
country road. At any rate you are 
not troubled at all by close up shade 
trees passing swiftly across the field 
of vision. 

Three hours after leaving Leaside 
we were over Montreal Island and a 
few minutes later had landed at 
Cartierville flying field.—‘‘ Where 
from?’ said one of many Frenchmen, 
standing in groups about the field.— 
“From, loronto; ~~ we said. The 
Frenchman shrugged his shoulders. 
That conversation brings out an 
interesting point. When a plane 
appears over a flying field it is prac- 
tically impossible to guess the place 
from which it comes. It is not con- 
venient to observe which track it has 
used as on a railway and furthermore, 
the direction of landing is largely con- 


Two engine Fairchild plane loading mail at Montreal for Rimousk. 


trolled by the state of the field and 
direction of the wind, rather than by 
the general direction from which the 
plane has come 

There was much activity at the 
Montreal field—larger crowds than 
at Toronto. The late Mr. Loewen- 
stein’s plane was there. “‘ He will leave 
for Ottawa during the next 10 or 15 
minutes.’’ He had done so before 
we were out of sight of the flying field. 
There was a large crowd around a 2- 
engine machine, which was being 
loaded with mail from Montreal and 
Toronto for Rimouski. Pilot Schiller 
had used it in rescuing the trans- 
Atlantic flyers at Greenly Island. 
Several other machines were in evi- 
dence, one particularly interesting in 
that its wings were folded back along 
the fuselage. 

Photographs are reproduced in- 
cluding general views of the flying 
field on Montreal Island with the large 
mail plane loading for Rimouski and 
of the flying field at Leaside, Toronto, 
with mail-plane and escort ready to 


This 


plane made the trip to Greenly Isle. 
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take off. Other photographs show the 
three passengers on the trip with 
Major Wemp of the Board of Control 
of Toronto in the centre, also details 
of the single rotary engine and enclosed 
and heated four-seater cabin. 

The large photograph is an “‘obli- 
que’’ view and is a good example of 


what may be expected from the win- 
dow of an enclosed plane. ‘This and 
similar views were used in the pre- 
liminary work of locating the Com- 
mission’s 220-kv. lines between the 
Ottawa River and Toronto district. 
The black areas are lakes. The white 
spots are likely sandy dry fields. 


Pisoessmces fh 


The Parable of the Range in the Parlor 
By Earl Whitehorne 


NCE upon atime a certain sal- 
esman called upon the general 
manager of a certain power 
company. Heknew him well 

and when he came in the G.M. shut 

the door and began to tear his hair 
and curse the gas company. It was 

a sad, sad story he had to tell. 

It seems that this general manager 
six months ago, in a sparkling moment, 
had one day in a much-advertised 
contest given away to a fortunate 
customer one electric range. It was 
a beautiful big range, replete with 
hot and cold folding doors, gold 
fingernails and all the latest improve- 
ments. It was delivered to the modest 
home of one John Doe and deposited 
in the parlour—for there was no room 
in the kitchen. 

Now John Doe was delighted and 
so was Jenny and so were little 
Jack and the baby to have possession 
of this lovely thing. And John im- 
mediately sent for an electrical con- 
tractor to see about getting this fine 
and noble cook stove to work. The 
contractor found, of course, that the 
wiring in the little home of the Does 
would not carry a range and figured 
out an estimate on running a new 


service, a range circuit, installing the 
necessary switches, and so forth. The 
cost would be $65, he told John. 


And then John said, “Why, what 
is all this $65 for?”’ 


The contractor explained that 
John’s service was inadequate. He 
had 34-in. conduit, two No. 10 wires 
and a 30-amp meter service switch. 
The first thing the contractor would 
have to do would be to tear out this 
old service and in its place install 
1-4 in. conduit, three No. 6 wires 
and a 60-amp meter service switch, 
and then run wires from the service 
up to the kitchen. The big cost of 
the installation would be the meter 
service. 


“Well,” John said, “I can’t under- 
stand why big enough service wasn’t 
put in at the time the house was 
built.” 


The contractor said, ‘‘Well, you’re 
Helis) [ii had. been done then it 
would only have cost you around 
$15 instead of $65 to connect this 
range up now.” 

The range continued to encumber 
the parlour. This is a true story 
and the facts must be faced. 
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Now there came one evening to 
the home of the Does two friends to 


call. And the man friend said to 
John,’ “What's that’ theres am silte 
corner ?”’ 


““Tt’s an electric range,’ said John, 
and he told them the wonderful story 
of how they won this hifalutin’ and 
expensive luxury in a contest. 

‘Well, what’s it for?’ asked the 
friend. 

“Why, to cook with,” answered 
John. 

“Well, what’s it doing in here?” 
exclaimed the friend. “Why don’t 
you put it in the kitchen and use it?”’ 
And then Jenny Doe explained, as 
wives will. They couldn’t afford to 
rewire their house in order to connect 
it. Maybe they couldn’t afford to 
use it. But they had it. 

Well, to cut a long tale short, they 
all went out into the kitchen to look 
at the place where it might be put— 
as people do—and there was the old 
bedraggled gas range. And then the 
friend gave birth to an idea. 

“Why don’t you see if you can’t 
exchange it for a new gas range?” 
said he. ‘That was an exciting mo- 
ment. So it was when the man came 
from the gas company. He also had 
an idea. Of course, they were not 
in the electric range business, but 
why did the Does want to fool with 
an electric stove that would ruin 
them if they ever tried to cook on it. 
Let’s get right down and see some nice 
new gas ranges. Now here’s this 
bee-utiful new gas cabinet range with 
extra double X enamel and nickel 
knuckles. Itcosts $150, but we will 
deliver it to your house and connect 
it up absolutely without charge and 
cart away your old black gas range 


and remove your despicable $350 
electric range right out of the parlour. 
Who wants a range in the parlour 
anyhow? ‘Theidea! ‘hus the sales- 


man. 


And that is just what happened. 
And then next week in the big front 
window of the gas company was an 
interesting exhibit. A large gray 
electric range—in a gas window, 
mind you—-and there was a great 
placard that read: “John Doe won 
this eléctric range in “a ‘contest. it 
cost him nothing. But he found that 
it would cost him so much to have it 
wired up and then to use it that he 
came down here and bought a No. 
17 Young Bride’s Delight and asked 
us toitake this'ot*nis sands sor 
words to that effect. 

And the general manager of the 
power company threatened and swore. 
And his friend the salesman said, 
“Wait a minute, I know the gas man. 
Let me go and see of I can’t straighten 
it out. And he went and he did. 


SERVICE INADEQUACY 


And then this salesman got to 
thinking and he went back to his 
friend the general manager of the 
power company and told him that 
the fatal electric range was no more 
in the gas office window. And he 
asked him a question. ‘Why is it,”’ 
he said, “that this kind of thing can 
happen, that a man can win a beauti- 
ful electric range and take it home 
delighted with it and then not be 
able to use it and finally throw it out 
and pay his fuel money to the gas 
company? What’s wrong with us 
in the electrical industry?” And then 
he told him. 
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*Did it ever occur’ to you,’’ he 
asked the G.M., ‘‘that through the 
40 years we electrical men have been 
connecting houses to the power sys- 
tems of America—until we’ve got 
some seventeen million and a half— 
that in practically every house we 
have deliberately blocked our future 
market? Consider these four things: 

1. When the gas company takes on 
a customer it installs a service and a 
meter. In the beginning there may 
be just a small range in the kitchen. 
But later if the customer decides to 
have a gas water heater or a gas 
radiator he simply installs it and con- 
nects it. The meter and the service 
are adequate. 

2. When the water company runs a 
service to a house and sets a meter 
there may be only one bathroom and 
a kitchen sink. But later, ifthe 
family wants two more baths and a 
downstairs toilet there is no trouble 
about it. The service and the meter 
are ready. ‘There is no need to go 
to the city for a permit and to pay 
for a bigger main and a more costly 
service. You use the water you want. 

3. And just so, when you have a 
telephone put in, your idea is that you 
desire to talk to other people in your 
town or in a nearby town or city. 
But suppose you wish to call Chicago, 
or New York, or San Francisco, or 
even London, are you compelled to 
ask the company for adifferent in- 
strument, a bigger service and a 
special preparation for this broader, 
unexpected use of your telephone? 
You are not. You take the receiver 
down and just say, ‘““Give me Chi- 
cago 41144,” and you get it. 

4. But when you apply for your 
electric service, your home is wired 


and you make application to the power 
company. The contractor installs 
a 30-amp. service entrance switch. 
The utility sets a 15-amp. meter, 
perhaps. Everything is lovely—un- 
til some day you and your wife decide 
to cook electrically. And then you 
find that though you can have plenty 
of gas for a water heater, or plenty 
of water for another bathroom or 
can talk to Florida through the same 
telephone you have put in to chatter 
round the town, when it comes to 
electricity all is very different. For 
the great electrical industry is not 
accustomed to have people ask sud- 
denly to use more service than they 
expected. In fact, the great elec- 
trical industry hasn’t been organized 
with any such idea in mind. 

‘“‘And so in all America any large 
additional use of electric service is 
barred because the service arrange- 
ments and the meter, having no 
imagination of their own, have not 
expected it and are not ready. And 
if John Doe or Mrs. Mary Brady 
want to use an electric range they 
must call for a contractor and re- 
wire their house, and put in heavier 
copper up to the range. For the 
electrical industry gives warning that 
it permits no man or woman to 
change his or her mind and cook by 
electricity unless he or she pays 
perhaps $40, or in some towns $90 
or more, to change the wiring. 
It has never occurred to electrical 
men that the service entrance might 
be made ready in advance.” 


BETTER STANDARD 


That’s what the salesman said. 
And the general manager thought a 
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while and he said. “I guess you’re 
right. I’d never thought of it before.’ 

And then the salesman said, ‘‘Why 
don’t we put an end to this condition 
in this town by standardizing at 
least on a 60-amp. service entrance 
so when somebody wants to use a 
range, at least the service will be 
ready, and there will only be a very 
small expense to run a circuit to 
the kitchen?” 

And the general manager agreed 
and they calleda meeting of all the 
local contractors and the inspectors 
and everybody interested and before 
long there was established in that city 
a new ruling that has standardized 
the 60-amp. service capacity—ready 
to serve. 

And filled with zeal from this ex- 
perience, this salesman has been 
preaching this gospel in other cities 
and getting other groups together, 
and out of this work has come a 
movement. ‘The idea has been plant- 
ed in many minds and it looks as 
though in many cities they are going 
to tear down this old barrier to the 
increased use of electricity by stand- 
ardizing on a minimum service cap- 
acity of three No. 6 wires and a 
60-amp. service switch on all services 
in their jurisdiction. At the present 
time in Grand Rapids and Lansing, 
Mich., they now have rulings of 
this nature in effect. A letter which 
I received recently from a Grand 
Rapids electrical man said: “‘I want 
to add that our 60-amp. rule is work- 
ing out fine and every one is satisfied.” 

But cit. has not; been easy.) In 
some sections there is the most de- 
termined opposition on the part 
of the power companies. It has never 
been done. It is not necessary. 


People are not using ranges. It will 
make house wiring more expensive. 
These and a dozen other reasons are 
thrown up. But none of them can 
stand against the cold logic that bids 
electrical industry remove these bar- 
riers that now prevent the greater 
use of electricity for cooking and for 
water heating. 

It is about time that we exposed 
ourselves to the possibility that some 
day the Johns and Marys in these 
houses will desire and have the right 
to cook and heat their water elec-. 
trically. Fore-thought and prepara- 
tion are highly regarded in most 
instances. Must the electrical in- 
dustry deny itself the opportunity to 
profit by this good old axiom in so 
many homes? Is our vaunted readi- 
ness to serve to be so easily con- 
founded? 

No. It is high time forusin the 
electrical industry to join this ade- 
quate service movement and begin 
automatically to provide our cus- 
tomers with an adequate service 
when a home is built or a building 
is wired. ‘Then there won’t be any 
more ranges reposing in the parlours. 

—FElectrical World 


Ro ceoncrenwne ih 


Association of Municipal 
Electrical Utilities 


Minutes of Executive Com- 
mittee Meeting. 


A meeting of the Executive Com- 
mittee of this Association was held 
at the office of the Hydro-Electric 
Power Commission of Ontario, To- 
ronto, at 2 o’clock on ‘Thursday, 
September 6, 1928. The following 
members were present: Messrs. J. 
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G. Archibald, President, O. H. Scott, 
Meee Goleman sj; by Be. Phelps, J.-J: 
Heeg, R. J. Smith, A. W. J. Stewart, 
Veo eintyre, “HH. -Ge-Hall): ‘I... J: 
Hannigan and S. R. A. Clement. 

It was moved by Mr. V. S. Mc- 
Intyre and seconded by Mr. R. J. 
Smith, THAT the minutes of the last 
Executive meeting and of the Sum- 
mer Convention be taken as published 
in the BULLETIN—Carried. 

The suggestions by Mr. H. T. 
Gibbs that this Association join with 
the Canadian Electrical Association 
and the Canadian Electric Railways 
Association in a joint convention to 
be held at Ottawa next summer was 
discussed. It was moved by Mr. 
O. H. Scott and seconded by Mr. 
A. W. J. Stewart, THAT the matter 
of joint convention with the Canadian 
Electrical Association and the Can- 
adian Electric Railways Association 
be left in the hands of. the Pres- 
ident, to betaken up with Mr. H.T. 
Gibbs.—Carrted. 

It was moved by Mr. V. S. Mc- 
Intyre and seconded by Mr. O. H. 
Scott, THAT this Executive recom- 
mend to the Ontario Municipal 
Electrical Association the advisabil- 
ity of that Association taking up 
with the Hydro-Electric Power Com- 
mission of Ontario the desirability 
of using the Canadian National 
Exhibition as a means of placing the 
advantages of Hydro before the 
people of Ontario.—Carried. 

Mr. A. W. J. Stewart presented 
suggestions in reference to the Winter 
Convention of this Association. That 
the most suitable dates available with 
the King Edward Hotel are January 
23 and 24, 1929, provision being made 
for Convention luncheons on the two 


days and banquet on the evening of 
January 23rd, and arrangements for 
meeting rooms for the two associa- 
tions. There was also suggested that 
this Association invite the Electric 
Club to have lunch with us on Wed- 
nesday, January 28rd. 

It was moved by Mr. J. E. B. 
Phelps and seconded by Mr. V. B. 
Coleman, THAT the dates suggested 
in Mr. A. W. J. Stewart’s report be 
accepted.—Carried. 

It was moved by Mr. J. J. Heeg and 
seconded) by Mr. V5. McIntyre, 
THAT the other details of the report 
be adopted and that Mr. A. W. J. 
Stewart make the necessary arrange- 
ments.—Carried. 

It was moved by Mr. V. S. Mc- 
Intyre and seconded by Mr. O. H. 
Scott, THAT Mr. A. W. J. Stewart 
and Mr. T. J. Hannigan get together 
to arrange for banquet entertainment 
and speakers for the luncheons.— 
Carried. 

The Secretary was instructed to 
write the Electric Club an invitation 
to attend the first luncheon. 

The Papers Committee under Mr. 
Oem. ocott, Chairman, was in- 
structed to arrange for papers for 
the Convention, there being three 
sessions, v27z., afternoon of January 
23, morning and afternoon of Janu- 
ary 24. 

Mr. J. E. B. Phelps, Chairman of 
Merchandising Committee made a 
brief statement of matters in hand 
with that Committee. 

NMeraeV.son, Mcintyre and Mr. 
T. J. Hannigan advised as to pro- 
gress with the pension scheme. 

There being no further business 
the meeting adjourned at 3.30 p.m. 


318 


THE BULLETIN 


UNIMON TNL LLU 


Two Interesting Publications 
by the Commission 


The Hydro-Electric Power Com- 
mission of Ontario has recently is- 
sued two interesting pamphlets, the 
first and smaller of the two is chiefly 
for visitors to the Commission’s 
power plants at Niagara Falls; the 
second is of wider scope and is for the 
information of those who desire to 
obtain a general knowledge of the 
co-operative, municipal electrical un- 
dertaking administered by the Com- 
mission. 


Niagara Power is a 32-page book- 
let of convenient size (434 x 7% 
inches) to slip into the pocket or 
to send by post. It explains the 
power potentialities of the Niagara 
river and falls and describes in non- 
technical language the power plants 
owned by the co-operating muni- 
cipalities of Ontario as operated on 
their behalf by the Hydro-Electric 
Power Commission. The pamphlet 
also contains a brief summary des- 
cription of ‘‘Ontario’s Unique Elec- 
trical” Service “with” (special, ref- 
erence to those features, such as the 
cost of service, which have been the 
subject of interested enquiry by 
visitors to the power plants. This 
booklet is well illustrated with half- 
tone engravings, and space has been 
found in it for two sketch maps in 
colours, one of Niagara river from 
Lake Erie to Lake Ontario, and the 
other a more detailed map of the 
vicinity of the Falls and the Gorge. 
A page is devoted to the Illumination 
of the Falls, and another page to 
the Niagara Falls Park Commission. 
Two other pages are devoted to ‘‘A 


few facts respecting water power and 
its development”? and are designed 
to convey to the non-technical but 
interested visitor to the great power 
plants an understanding of the prin- 
ciples practically applied in utilizing 
the flow of water to produce elec- 
tricity. ‘fhe pamphlet has a striking 
cover, and visitors to the power 
plants receiving a copy will have some 
thing which, by the information 
conveyed, will enhance the value of 
their visit. 


The Hydro-Electric Power Com- 
mission of Ontario, Its Origin, Ad- 
ministration and Achievement is an 
octavo booklet (about 7 x 10 inches) 
containing 39 pages of text and 17 
plates of half-tone engravings printed 
on coated paper and interleaved 
with the text. This publication pres- 
ents in broad outline what has been 
accomplished by co-operating muni- 
cipalities in the province of Ontario 
in the matter of supplying electrical 
energy to their citizens. The subject 
matter is divided into four main divis- 
ions dealing respectively with the “‘Or- 
igin of the Enterprise’; the ‘‘Admin- 
istration of the Undertaking’’; the 
‘‘Achievements of the Commission’’; 
and the ‘‘Power Developments.” The 
Commission has had thousands of 
requests for information respecting 
its operations and this pamphlet 
has been prepared in order to place 
those specially interested in pos- 
session of the essential facts. This 
is a publication of rather a compre- 
hensive character and consequently 
more discrimination is exercised in 
its distribution. Copies will be found 
on the shelves of the ‘principal 
libraries. 
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Electrical Engineering 


Electrical engineering is working 
revolution in all the affairs of mankind. 
It is squeezing the earth from an 
unwieldy mass of cotton into a com- 
pact bale; it is destroying our con- 
ceptions of time and space altogether. 
It is doing the work in this country 
of the 10,000,000 humans hauling 
away at the proverbial rope. It is 
creating all the time a world of 
luxury. 

Electrical engineering has a fas- 
cination all its own because it is 
dealing with the Great Unknown. 
It is harnessing an unknown power. 
It is taking the Unseen and employing 
it for everyday use. It is going out 
into space and using the impermeable 


ether to carry its messages. It is 
challenging Chaos itself and turning 
it into Cosmos, as one of its distin- 
guished engineers has put it. It is per- 
forming miracles which are no longer 
miracles because they soon become 
commonplaces, and those who work 
them make no claim to the miracu- 
lous. 

Take Electricity out of the mech- 
anical, practical affairs of life and 
where would society find itself? In 
a morass. Imagine what would hap- 
pen to the world were electrical 
means of communication removed 
or suspended. And we would have 
to turn the clock back only half a 
century to do this—a tick in the 
dial of science.—From an editorial 
in the Rocky Mountain News, Denver. 


secondary. 


FOR SALE 


Approximately 7000 feet of 3/2 inch 
slip joint fibre conduit. 


Public Utilities Commission of Galt 


Also a number of Canadian Westing- 
house Co., Canadian Moloney Co. and 
Packard Electric Co. transformers, 25 
cycles, 2200 volts primary and 550 volts 
Write for quotations. 
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HYDRO LAMP 
ADVERTISING 


We are getting out some very attrac- 
tive Hydro Lamp Advertising material for 
this present lamp season. Window Cards, 
Price Cards, Blotters and other display 


material. 


We want to make real Hydro Lamp 
History this season and would ask your co- 
operation in using this material to best 


advantage. 


A full supply will be sent to you in the 
course of this month. If you do not receive 
your supply do not fail to write in for what 


you need. 


Hydro-Electric Power Commission 
SALES DEPARTMENT 
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Central Ontario System 


Estimates are being prepared for a 
supply of 300 to 400 h.p. to the Con- 
sol.dated Sand & Gravel Co., located 
at Fuller, Ont. 

* * * * 

Considerable extensions are being 
planned by the Canadian General 
Electric Co., at Peterboro which will 
will necessitate an increased supply 
of power from the Peterboro Public 
Utilities Commission. 

* * * * 

In view of the recent recommenda- 
tions of the Central Ontario Power 
Association, the towns of Oshawa, 
Cobourg, Deseronto and Millbrook 
are now seriously considering the 
purchase of their local distribution 
systems from the Commission. Full 
information with regard to these 
properties is being prepared for the 
various municipalities concerned. 

* * * * 

Mr. Allan B. Moore is erecting a 
large printing establishment just out- 
side the village of Pickering, taking 
from 20 to 30 h.p. It is probable 
that an extension of the Pickering 
rural lines will be made to serve this 
printing plant. 

* 


* * * 


Georgian Bay System 
The success of Hydro service in 
the Beaumaris area of the Muskoka 
district in operation for the first 
time during the past summer season 
has resulted in stimulating great 


activity at Windermere and Rosseau 
for similar benefits, An _ investi- 
gation has been made and estimates 
are being prepared covering a station 
at Utterson on the Huntsville line, 
which will make provision for serving 
both of these villages, and the ad- 
jacent summer resort district, as well 
as the villages of Utterson and Port 
Sydney and the summer resort dis- 
trict in the vicinity of the Lake of 
Bays. Low voltage lines, probably 
at 8,000 volts will radiate from the 
proposed substation throughout the 
district to be served. 
* * * * 

The construction of rural lines 
in the Tara Rural Power District, 
including the townships of Derby, 
Arran, and Keppel is progressing. 
These rural lines constitute an ex- 
tension to the original lines construc- 
ted in Derby townships last year 
and will serve a large number of 
farms, as well'as the Village’ of 
Allenford. ‘This work will be com- 
pleted and the new line placed in 
operation about the end of October. 

* * * * 

Construction work at the new dev- 
elopment at Tretheway Falls on the 
South Branch of the Muskoka River 
is progressing favorably. The con- 
struction schedule calls for comple- 
tion by the end of next summer, 
which will result in an increase of 
2,300 h.p., to the generating plant 
of the Georgian Bay System. The 
work is being performed by the 
H.E.P.C. Construction Department. 
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Niagara System 


The Blenheim transforming sta- 
tion was recently increased in cap- 
acity. “Three: 250 "ky-a-" 326.4008 
4,000 volt outdoor type transformers 
were installed. The principal growth 
in load supplied from this district 
is in the Rural Power District in the 
territory adjacent to Blenheim. 


* * *f * 


Tests were recently made by en- 
gineers of the Commission in con- 
nection with new waterworks pumps 
installed by the Town of Goderich. 
The installation consists of a dom- 
estic pump electrically driven by 1— 
100 horsepower. motor, the pump 
having a capacity of 725 imperial 
gallons per minute against a 310 
foot head, and in addition, two gaso- 
line engine driven pumps for fire 
purposes, each being capable of 
delivering 1,000 imperial gallons per 
minute against a 510 foot head. The 
Sterling engines are six cylinder, 
250 horsepower, running at 1,400 rev. 


per min. 
** * * * 


Mr. A. V. Manson, who for a num- 
ber of years has been City Engineer 
in Stratford, has resigned that pos- 
ition to accept the post of General 
Manager of the Stratford Public 
Utilities Commission. The Utilities 
Commission handle the Gas and 
Water, as well as the Electric De- 


partment. 
* * * * 


A new 8000 volt line has recently 
been completed between Clinton and 
Bayfield. This line will be part of 
the system in the Clinton -Rural 
Power District. 


Arrangements are under way for 
the construction of a new sub-station 
in Scarboro Township. ‘The station 
will have a capacity of approximately 
4,500 kv-a. and will supply Scarboro 
Township, the Village of Agincourt, 
and the adjacent Rural Power Dis- 
tricts. 

* * * * 

The Stamford Township Hydro- 
Electric System’s load has increased 
to such an extent that a 300 kv-a. 
transformer installed in the Fall of 
1927 is now being replaced by a 1,500 
kv-a. permanent unit, which will be 
inter-connected with the existing 900 
kv-a. installation. The redesigning 
of the station was done by the Elec- 
trical Engineering Department and 
the work is being carried out under 
their supervision. It is hoped to 
have the station in operation before 


‘the end of October, delivery of the 


transformer being expected during 


the month of September. 
* * * * 


Nipissing System 

The Commission is proceeding with 
the construction of an additional 
generating station at Elliott Chutes 
on the South River and this work is 
now progressing. The completion 
of this plant next year will give the 
Commission 1800 h.p., additional 
generating plant for the Nipissing 
System. The connecting transmis- 
sion line between the existing Hanna 
Chute Development and that at 
Elliott Chutes has been completed 
and will be used to furnish construc- 
tion power for the latter. An ad- 
ditional circuit has been constructed 
on the existing poles of the present 
transmission line from Powassan to 
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North Bay, thus giving the Commis- 
sion two circuits from the generating 
plant to the load. A new substation 
is also being constructed at North 
Bay and changes made in the existing 
station, which will make an additional 
750 kw. available for the City of 
North Bay. ‘This new station and 
transmission circuit will be placed 
in operation this Fall. 


The Timid Stenog 


“Now, Miss Blogg,’’ boomed Jas- 
per M. Whurtle, President of the 
Whurtle Whirlwind Laundry Com- 
pany, to his new Stenographer, “I 
want you to understand that when 
I dictate a letter I want it written as 
dictated, and not the way you think 
it should be. Understand?’ 

“Yes, sir,’ said Miss Blogg, meekly. 

“T fired three Stenogs. for revising 
my letters, see?”’ 

Pp VeSscsir. » 

Alright——take a ‘letter!’ 

The next morning, Mr. O. J. 
Squizz of the Squizz Flexible Soap 
Company received the following: 

“Mr. O. K. or A. or J. something 
(look it up,) Squizz, President of 


the Squizz what a name Flexible 
Soap Company, the gyps., 
Detroit, that’s in Michigan, isn’t it?’’ 


Dear Mr. Squizz, hmmm; 


Your,.a h—— of a business man. 
No, start over. He’s a crook, but 
L ‘canst, insult. him: or the, bum’ ll 
sue me. ‘The last shipment of soap 
you sent us was of inferior quality 
and I want you to understand, no 
scratch out I want you to under- 
stand. Ah, unless you can ship, 
furnish, no, furnish us with your 
regular soap, you needn’t ship us no 
more period. or whatever the gram- 
mar is, and please pull down your 
skirt. [his d——cigar is out again; 
pardon me, and furthermore, where 
was I? Nice bob you have. 

Paragraph. 

The soap you sent us wasn’t 
fit to wash the dishes, no make that 
dog, with comma, let alone the laundry 
comma, and we’re sending it back 
period. Yours truly. 

Read that over, no, never mind, 
I won’t waste any more time on that 
egg. I’ll look at the carbon to-mor- 
row. Sign my name. We must go 
out to lunch soon, eh?’’ 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipa) Officials advise of any correctians 


that should be made.—Editor. 
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HYDRO 
LAMPS— 


OW that the Lighting 


Season is upon us once 
more it is time to look over 
your Street Lighting units and 
prepare them for the dark and 
dreary Winter Season. 


@ Replace old, dirty and aged 
lamps with new Hydro Lamps 
and give the people the light 
they need. 
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Inauguration of Gatineau Power 


ELIVERY of power to the 
Commission by the Gatineau 
Power Company for use in the 
Niagara System was inaugu- 

rated on the afternoon of October 

Ist, 1928. ‘This took the form of an 

official opening scheduled for 2.30 

p-m. on that day. ‘The actual cere- 

monies, however, were postponed for 

one hour out of respect for the late 

John R. Robinson, former Editor of 

the Toronto Evening Telegram, and 

to permit some of those participating 
in the opening to be present at his 
funeral. 

The agreement made early in 1926 
between the Commission and the 
Gatineau Power Company calls for 
the delivery of 230,000 to 260,000 
horsepower to the Commission at the 
inter-provincial boundary. Com- 
meficing with October Ist, the Com- 
mission is required to take an initial 
block of 80,000 h.p. The construc- 
tion of the transmission line and 
transformer station, was sufficiently 
completed by September 25, 1928, to 


permit tests being made under opera- 
ting conditions. 

A transmission line at 220,000 
volts was built from the Power Com- 
pany’s plant at Paugan Falls on the 
Gatineau River in Quebec, a distance 
of approximately 230 miles; a trans- 
former station was erected by the 
Commission at Leaside immediately 
north-east of the City of Toronto; 
and 110,000-volt connection was made 
to the system served from Niagara 
Falls, and 13,200-volt connection to 
Toronto. 

It is of interest to note that prac- 
tically all the equipment used is of 
Canadian manufacture and erected 
under the supervision of Canadian 
engineers. 

The act of officially turning on the 
power was performed by the Honour- 
able G. Howard Ferguson, Premier 
of the Province of Ontario. Mr. 
C. A. Magrath, Chairman, Hydro- 
Electric Power Commission of On- 
tario, acted as Chairman of the cere- 
monies and briefly outlined the 
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reasons for the construction of the 


plant. 

One feature was the exchange of 
messages of greeting and felicitation 
between Premier Ferguson and 
Premier ‘Taschereau of Quebec over 
the teletypewriter system by which 
all operating messages between the 
Paugan Falls plant and Leaside 
station will be transmitted. ‘The 
message from Premier ‘Taschereau 
read-—— 

“It is of the utmost significance 
to the development of industry, 
not only in Ontario and Quebec, 
but in, the entire “Dominion... I 
extend my greetings and congratu- 
lations and those of the people of 
Quebec to all those who have 
taken part in the launching of the 
project.”’ 


Premier Ferguson wired in reply— 
“This enterprise makes the elec- 
trical energy generated in the one 
Province available to meet the 


immediate and pressing needs of the 
other. The event is a striking 
illustration of the mutual advan- 
tage of co-operation between these 
two great communities. On the 
one hand the market Ontario offers 
for power has faciliated a great 
development and an investment of 
capital in the Province of Quebec. 

To both Provinces it is, I am sure, 

extremely satisfactory to realize 

that the natural resources of 

Canada are by this arrangement 

being utilized to build up Canadian 

industry. So long as Canadians 
stand side by side in upholding 

Canadian interests we can face the 

future with confidence and with the 

assurance that we are doing our 
part to advance the common wel- 
fare of our people.” 

The connection of the Gatineau 
line with the Niagara system was 
symbolized by an electric sign with 
the words ‘“ Niagara-Leaside-Gati- 
neau.’’ ‘The words, “Niagara” and 
“TLeaside”’ being illuminated signified 
the station to be connected with 
Niagara. When Premier Ferguson 
closed the switch, the word ‘‘Gati- 
neau”’ also became lighted, signi- 
fying the connection of the Gatineau 
line with the station. 

In his address, Mr. Ferguson fore- 
told an even greater development of 
Hydro service in consequence of the 
Gatineau-Toronto project and com- 
mented on the remarkable feat of 
Hydro in reaching a point in 20 years 
where it distriputed over one million 
horse-power to 500,000 people. He 
spoke of the difficulties and delays 
in reference to the development of 
powers on the Ottawa and. St. 
Lawrence Rivers and of the good 
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fortune of the Commission in being 
able to get power from the Gatineau 
to avert shortage by the limitation 
by the International Treaty of the 
generating capacity of the Niagara 
plants. 

Others who were present and 
addressed the large gathering of 
Hydro, civic and provincial repre- 
sentatives, and-representatives of the 
various contractors, were—Attorney- 
General W. H. Price, Commissioner 
ren. Viaguites-H.b P:Coof Ontario; 
‘Mr. Geo. Wright of the Toronto- 
Hydro Commission, Chairman Guy 
Long of the Hamilton-Hydro Com- 
mission and Mr. T. J. Hannigan of 
Guelph, Secretary, Ontario Municipal 
Electrical Association. A number of 
speakers paid tribute to the late 
Chairman of the Commission, Sir 


Adam Beck, the Prime Minister 
declaring in this respect that ‘‘ For 
years to come, memorials of stone 
and brass would continue tobe erected 
to the late Sir Adam Beck, but the 
most lasting monument and that by 
which he would be remembered would 
be the actual presence of Hydro 
power in the homes of the common 
people.”’ 

The ceremonies were completed 
by a short address of reply by Chair- 
man Magrath. 

Many letters, telegrams and cable- 
grams were received by the Commis- 
sion, congratulating it and its staff 
on the successful completion of the 
project, the first transmission line 
at 220,000 volts in the empire and 
the longest line at that voltage in the 
world. 


Progress in the Use of Hydro up to the 
end of 1927 


OCKED in the pages of the 
Annual Report issued by 
the Hydro-Electric Power 
Commission of Ontario each 
year is much very valuable informa- 
tion on the progress that has been 
made since the first power was turned 
on in 1910 up to the present time in 
the use of Hydro power for various 
purposes. On account of the mass of 
information presented in the Annual 
Report it is difficult for the ordinary 
layman to locate and interpret the 
data which concern him most, namely, 
the growth in the use of power and 
the effect of increased use on the cost 


By G. J. Mickler, B.A.Sc., Sales Dept., H.E.P.C. of Ont. 


per unit and the cost per consumer 
per month. 

For the past two years an attempt 
has been made by the writer to unlock 
these pages and throw some light on 
the situation by presenting in table 
and graphic form what has actually 
taken place in the five principal 
branches of the service, namely, 
Domestic Lighting, | Commercial 
Lighting, Commercial Power, Muni- 
cipal Power and Street Lighting, and 
THE BuLLETINS of January, 1927, and 
November, 1927, presented a review 
of the progress made up to the end of 
1925 and 1926 respectively, insofar as 
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the published data and other infor- 
mation available would permit. 

The picture was incomplete, how- 
ever, due to the fact that the data in 
connection with the Central Ontario 
System operated by the Hydro-Elec- 
tric Power Commission and large 
industrial consumers served directly 
by the Hydro-Electric Power Com- 
mission were not included in the graphs 
and tables submitted, and while the 
results of operation on the Central 
Ontario System would not have 
affected the general results to any 
marked degree, the omission of the 
figures for the large industrial users 
of power did affect results to a con- 
siderable extent, so much so, that it 
has been deemed wise to go back for 
a period of three years and revise the 
figures in previous tables to incor- 
porate these data. 

The result of incorporating the 
data on large industrial users has 
been to reduce the cost of commercial 
power to approximately 0.6c. per 
kilowatt hour over all, and the 
average cost of power for all services 
to approximately lc. per kilowatt 
hour. 

As in the past the tables and graphs 
presented were prepared to show— 
first, the progress in the rate of cur- 
rent consumption of domestic and 
commercial lighting customers— 
second, the gradual lowering of the 
average cost per kilowatt hour for 
current sold to these customers ; 
third, the average monthly bill paid 
by each customer for these services; 
fourth, the cost per kilowatt hour of 
power for commercial and municipal 
power purposes; fifth, the average 
cost per kilowatt hour of power for 
street lighting purposes; sixth, a 


summary showing the average cost 
per kilowatt hour for services during 
the years 1925, 1926 and 1927. 

The general results of these tables 
show that the cost of power to domes- 
tic and commercial users for Ontario 
is still on the decrease, while the rate 
of consumption is increasing very 
rapidly. ‘They also show that the 
cost of power for municipal purposes, 
that is, for waterworks, sewerage 
works, street railways and other 
municipal services, is less per kilo- 
watt hour than that for ordinary 
industrial uses for domestic and com- 
mercial lighting and for street light- 
ing, proving conclusively that rates 
for domestic and commercial service 
are not lowered at the expense of 
municipal service. They also show 
that the cost of power per kilowatt 
hour for street lighting purposes is 
lower than that for domestic or com- 
mercial lighting when placed on an 
equal basis. 

In Table No. I we have the results 
of operation for domestic service in 
24 cities of over 10,000 population. 
During the 14 years covered by this 
table it will be seen that the annual 
revenue is approximately 10 times 
what it was in 1914; the annual kilo- 
watt hours consumed are approxi- 
mately 30 times what they were in 
1914, the number of consumers served 
is 5 times what it was in 1914; the 
average cost per kilowatt hour is 4% 
of that of 1914; the average monthly 
bill is but 80 per cent. higher than it 
was in 1914, in spite of the fact that 
the average monthly consumption is 
almost 6 times what it was at the 
beginning. 

In Table No. II covering towns of 
2,000 to 10,000 population, we have 
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LABLE- Now I 


DATA FOR CITIES OVER 10,000 PoPpuLATION 
DOMESTIC SERVICE 


a a i ns ny eee 


Average 
No. of Annual Kw-hr. Number} Average | Average | Monthly 
Year | Munici- of Cost Monthly |Consump- 
palities Revenue Consumed | Consumers|per Kw-hr. Bill tion 
Kw-hr. 
° 1914 12 $ 614,925.00 | 12,646,400 55,597 4.86c. $1.06 21.8 
1917 19 1,063,264.00 | 36,693,100 | 107,248 2.89c. 0.88 30.5 
1920 21 1,926,924.00 | 84,828,000 | 154,186 2.29c. Tere 48.4 
1923 21 3,772,416.00 | 206,266,200 | 223,028 hose t.538 83.5 
1926 2k 5,374,069.00 | 324,290,285 | 255,109 1.66c. 1.80 108.0 
1927 24 6,086,753 .11 | 371,945,485 | 276,632 1:63c. 137 114.4 
TABLE NO, JI 
DATA FOR TOWNS OVER 2,000 POPULATION 
DoMESTIC SERVICE 
Average 
No. of Annual Kw-hr. Number | Average | Average | Monthly 
Year | Munici- | of Cost | Monthly |Consump- 
| palities Revenue Consumed |Consumers|perKw-hr.} Bill tion 
Kw-hr. 
1914 19 $ 90,330.00 1,414,500 TALO 1) 6.880. $1.11 17.4 
POs tl’ 1227 180,375.00 3,824,600 15,731 4.71c. te Ol 21.4 
1920 36 353,915.00 | 10,053,100 24,041 3.50c. 1.26 36.0 
1923 43 651,499.00 | 25,411,300 34,135 2.56c. ete 60.1 
1926 48 1,037,016.00 | 50,487,035 47,873 2.05¢e. 1.84 89.6 
1927 55 1,325,096.89 | 62,105,723 56,813 2.13c. 1.99 92.9 
TABLE No, III. 
DATA FOR VILLAGES UNDER 2,000 POPULATION 
DOMESTIC SERVICE 
Average 
No. of Annual Kw-hr. Number | Average | Average | Monthly 
Year | Munici- of Cost Monthly |Consump- 
palities Revenue Consumed | Consumers|perKw-hr.} Bill tion 
Kw-hr. 
1914 18 $ 24,913.00 291,000 1,859 8.55c. $1.10 Lo, 5 
1917 TE 97,516.00 1,412,500 8,334 6.90c. 0.96 14.0 
1920 109 233,819.00 3,829,900 15,665 6.00c. 1.29 21.2 
1923 142 531,505.00 11,249,100 29,689 4,72c. 1.59 oone 
1926 174 942,309.00.| 29,945,632 46,900 3.15¢. Te 54.4 


1927 188 1,095,340.79 | 35,900,482 52,088 3.05c. 1.81 59.5 
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an increase of from 19 to 55 munici- 
palities, an annual revenue in 1927 
of approximately 15 times what it 
was in 1914, a consumption of over 
40 times what it was in 1914, and a 
growth in consumers of 8 times what 
it was in 1914; cost per kilowatt 
hour of 14, the same as applies to 
cities, and an increase in the munici- 
pal bill of about 80 per cent., in spite 
of an average monthly consumption 
increase of over 500 /per cent. 

In Table No. III for villages under 
2,000 population, we have an increase 
in 1927 in revenue of approximately 
40 times what it was in 1914; the 
consumption in kilowatt hours 120 
times what it was in 1914, the number 
of consumers 29 times what it was in 
1914, the average cost per kilowatt 
hour about 35 per cent. of what it was 
in 1914. The average monthly bill is 
up less than 80 per cent. in the face of 
an average monthly consumption 
414 times what it was in 1914. 

Table No. IV. summarizes the 
results of Tables I, II and III, and 
shows the following results: An 
annual revenue in 1927 nearly 12 
times what it was in 1914, a con- 


sumption over 30 times what it was in 
1914 and consumers over 5 times as 
numerous. The average cost per 
kilowatt hour is 36 per cent. of what 
it was in 1914, and the average 
monthly bill is up less than 80 per cent. 
of what it was in 1914, while the 
average consumption is 5 times that 
of 1914. . 

Let us look at the results during 
the past year. We find that there 
has been a decrease in the average 
cost per kilowatt hour, but a slight 
increase in the average monthly bill 
due to the increase in the average 
monthly consumption, which has 
gone up over 5 kilowatt hours per 
consumer. 

An interesting feature of this report 
lies. in. the-iact that iwe. have in 
Ontario an average yearly consump- 
tion per domestic consumer of 1,242 . 
kilowatt hours. ‘This covers the con- 
sumers in the cities, towns and vil- 
lages from one end of the Province to 
the other, and we know that in many 
other cases where data is published 
the domestic consumption over a 
wide area is only a small fraction of 
this figure. 


TABLE No. IV 


DATA FOR ALL MUNICIPALITIES 
DoMESTIC SERVICE 


— —- ——— —__. —_ | —_. —_. —_ —_ | ——. |, 


Average 
No. of Annual Kw-hr. Number | Average | Average | Monthly 
Year | Munici- of Cost Monthly |Consump- 
palities Revenue Consumed |Consumers |perKw-hr. Bill tion 
Kw-hr. 
1914 49 $ 730,168.00 14,359,100 64,866 5.08¢c $1.06 21,0 
1917 123 1,340,855.00 | 41,980,200 | 131,313 3.20c 0.91 28.6 
1920 166 2,514,658.00 | 98,211,000 |} 193,892 2.56c 116 44.6 
1923 206 4,955,420.00 | 242,92,600 | 286,858 2.04c 1.54 100d 
1926 243 7,353,394.00 | 404,722,959 | 349,882 1.8lc 1.79 98.4 
1927 267 8,497,190.79 | 469,851,690 | 387,573 1.80c 1.87 103.5 
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It is estimated that in the United 
States among privately owned Utilities 
the average consumption of domestic 
users is less than 365 kilowatt hours per 
year. In some localities there may 
be and undoubtedly are higher rates 
of consumption, just as there are in 
many localities in Ontario. 

To refer to the Annual Report of 
the Hydro-Electric Power Commis- 
sion for 1927 we find the following 
remarkable rates of consumption : 
Niagara Falls, 2,568 kilowatt hours 
per domestic consumer per year, 
Ottawa 2,460, Windsor 2,268, Walker- 
ville, 2,904 kilowatt hours per year, 
Waterloo 1,740 kilowatt hours per 
year, Tavistock 1,224 kilowatt hours. 
These are just some of the high points 
in the published data. ‘There are 
many more striking examples of the 
lavish use which is being made of 
electricity for domestic purposes by 
the average consumer. One other 
point that may be worthy of note in 


connection with this table is the 
growth in consumption between 1926 
and 1927, 65,000,000 kilowatt hours, 
or over 15 per cent. It gives us some 
idea of the rate at which additional 
power must be found to supply the 
ordinary demand of domestic 
users. 

A graphical representation of the 
foregoing tables is provided in the 
following graphs, which were plotted 
from the results obtained each year 
since 1914, and they present an in- 
teresting picture of the results during 
the past 14 years. 

Graph No. 1 shows the average cost 
per kilowatt hour in 4 curves, one 
each for cities, towns, villages, and all 
municipalities combined. This graph 
shows a steady decline in the average 
cost per kilowatt hour, although the 
curves are flattening out during the 
last two or three years. The cost of 
power cannot get muck lower than it 
is at the present time. 
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Graph No. 2 pictures the perfor- 
mance in the amount of average 
monthly bills in four different curves, 
representing the same classes as 
Graph No. 1. These curves show an 
almost uniform growth in the monthly 
bill, due to an almost uniform growth 
in the average monthly consumption. 

Graph No. 3 shows the average 
monthly consumption per consumer 
and one can see from the curves the 
steady increase in the use of power in 
villages, towns and cities. This 
growth in consumption has been 
brought about through the steady 
demand of consumers for large cur- 
rent consuming devices without any 
outside aggression on the part of 
manufacturers or distributors. Should 
a Provincial Campaign be inaugurated 
to promote a more general use of 
ranges, water heaters, grates, ironing 


machines, refrigerators, etc., it is 
hard to conjecture what these curves 
would look like. Let it be remem- 
bered that the latest statistics avail- 
able show that only 21.3 per cent. 
Hydro consumers use electric ranges, 
8.2 per cent. use electric washing 
machines, 3.4 per cent. use electric 
grates, .6 per cent. use electric ironers, 
2.9 per cent. use electric refrigerators. 
There is no reason why some at least 
of these appliances should not have 
close to 100 per cent. saturation. 

Graph No. 4 shows the growth of 
use among domestic consumers in 
six typical municipalities. 

In Table Nos. V, VI, VII and VIII 
the information in connection with 
Commercial Lighting service has been 
handled in the same way as that of 
Domestic Lighting service, and the 
summary table No. VIII shows that 
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TABLE No. V 
DaTA FOR CITIES OVER 10,000 POPULATION 
COMMERCIAL SERVICE 

Average 
No. of Annual Kw-hr. Number | Average | Average | Monthly 
Year | Munici- of Cost Monthly |Consump- 
palities Revenue Consumed |Consumers |perKw-hr. Bill tion 
Kw-hr. 
1914 12 $ 536,350.00 14,048,500 12,439 3.80c $3.94 103.7 
1917 19 642,989.00 | 27,479,800 19,573 2.34c 2.96 126.6 
1920 al 1,1038,599.00 | 50,358,000 25,505 2.19c 3.77 172.0 
1923 21 2,043,197.00 | 91,146,500 32,016 2200 5.56 246.9 
1926 21 3,393,186.00 | 147,581,714 40,675 2.30c 7.08 308.0 
1927 24 3,844,501.17 | 169,213,258 43,702 2:21¢ 7.49 329.2 
TABLE Nox Vi 
DATA FOR TOWNS OVER 2,000 POPULATION 
COMMERCIAL SERVICE 
Average 
No. of Annual Kw-hr. Number | Average | Average | Monthly 
Year | Munici- of Cost Monthly | Consump 
palities Revenue Consumed |Consumers |perKw-hr. Bill tion 
Kw-hr. 
1914 17 $ 71,457.00 1,362,000 2,393 5.25¢. $2.61 49.8 
1917 2b 134,730.00 3,100,600 4,107 4.35c. 2.76 63.5 
1920 36 221,867.00 6,179,400 5,736 3.59c. 3.30 91.8 
1923 43 315,530.00 9,598,000 7,086 3.29c. 3.76 114.3 
1926 48 430,467.00 | 15,709,616 8,310 2.74c. 4.31 160.0 
1927 56 560,479.40 } 20,372,460 10,054 2.79c. 4.79 172.3 
TABLE: Nos wae 
DATA FOR VILLAGES UNDER 2,000 POPULATION 
COMMERCIAL SERVICE 
No. of Annual Kw-hr. Number | Average | Average | Monthly 
Year | Munici- of Cost Monthly |Consump- 
palities Revenue Consumed |Consumers |perKw-hr.| Bill tion 
kw-hr. 
1914 14 $ 16,974.00 259,200 825 6.55c $1.74 26.6 
1917 (gi 82,756.00 1,403,100 3,773 5.86c L3i SL sd 
1920 109 152,497.00 2,799,500 5,255 5.89c 2.45 45.0 
1923 142 254,530.00 4,738,100 7,281 4.80c 2.96 55.1 
1926 173 352,942 .00 8,505,684 9,459 4.15c 3.22 ii ire 
1927 188 418,800.80 | 11,020,419 10,283 3.80c 3.50 91.9 
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TABLE No. VIII 


DATA FOR ALL MUNICIPALITIES 
COMMERCIAL SERVICE 


Average 
No. of Annual Kw-hr. Number | Average | Average | Monthly 
Year | Munici- of Cost Monthly |Consump- 
palities Revenue Consumed | Consumers|perKw-hr. Bill tion 
Kw-hr. 
1914 43 $ 624,781.00 | 15,669,700 15,657 4.00c. $3.63 90.8 
1917 123 860,475.00 | 31,983,500 27,453 2.69c. 2 Gk 103.1 
1920 166 1,477,963.00 | 59,336,900 36,496 2.50c. 3.51 140.0 
1923 206 2,613,257.00 | 105,482,600 46,383 2.46c. 4.80 195.6 
1926 242 4,176,595.00 | 171,797,014 58,444 2.43c. 6.08 250.0 
1927 268 4,823,781 .37 | 200,606,137 64,039 2.40c. 6.39 266.7 
the annual revenue has increased average consumption is almost 3 


approximately 8 times during the 14 
year period; the consumption has 
increased about 13 times; the num- 
ber of consumers about 4 times. The 
average cost per kilowatt hour is 60 
per cent. of what it was in 1914. The 
average monthly bill is less than 
twice what it was in 1914, and the 
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times what it was originally. 

The results of these tables are 
further shown in Graphs Nos. 5, 6 
and 7. 

In Table No. IX are shown the 
results pertaining to the Commercial 
Power service, including customers 
served by the municipalities and 
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TABLE No. IX 


DaTA FOR ALL MUNICIPALITIES AND ALL PRIVATE POWER CONSUMERS OF 
qe H. Pe C: 
COMMERCIAL POWER SERVICE 


| | | SS | 


Number of Number of 
Year Munici- Private 
palities Companies 
1925 161 vfs: 
1926 216 80 
1927 245 78 


Companies supplied direct by the 
Hydro-Electric Power Commission. 

In so far as the commercial power 
consumers in the municipalities are 
concerned, the data includes practi- 
cally every power consumer in every 
Hydro municipality in the Province 
with very few exceptions, these latter 
being so small as to have no effect 
whatever on the averages. Insofar 
as the private industrial consumers 
served directly by the Hydro-Electric 
Power Commission are concerned, as 
explained previously in this article, 
we have gone back over a period of 
three years to arrive at the kilowatt 
hours consumed by these customers 
and the revenue received therefrom 
to incorporate in previous tables, as 
well as in the tables for 1927, the 
effect of these consumers on the 
general results. 

In a great many cases the kilowatt 
hours were available; in some cases, 
however, the kilowatt hours had to 
be developed from chart readings on 
a load factor basis, and it is felt that 
the consumptions thus arrived at 
closely approximate the actual cur- 
rent consumed by the customers in- 
volved. ‘The data for all private Com- 
panies served by the Hydro-Electric 
Power Commission or municipal sys- 
tems are included in the tables. 
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Average 
Revenue Kilowatt Cost per 
Hours Kw-hr. 
$ 9,896,881.98 1,634,409, 666 0.61c 
11,192,925. 57 1,879,029,286 0.60c 
12,064,818 .02 1,933,491,298 0.60¢ 
In order to make these figures 
comparative, it was necessary to 


include data for 1925, 1926 and 
1927, and to revise the tables of 
these years accordingly, and as 
stated above Table No. IX shows 
the result of this operation. 

From these figures it will be seen 
that the average cost of power for 
industrial purposes for 1925 is 0.61c. 
per kilowatt hour; the average cost 
in 1926 is 0.60c. per kilowatt hour, 
and the average cost in 1927 is 0.60c. 
per kilowatt hour. 

Table No. X shows the results for 
3 years in connection with Municipal 
Power service. This table covers 
practically every municipal power 
service, including waterworks, street 
railway services, and others of a 
municipal nature, and from this table 
you can see that the average cost per 
kilowatt hour to the municipalities 
during 1927 was lc. per kilowatt 
hour. 

Table No. XI shows the data for 
Street Lighting service for the three 
years 1925, 1926 and 1927. As in 
previous years, in arriving at the 
consumption for street lighting pur- 
poses, the installed capacity of the 
street lamps in use in the various 
municipalities was taken and this 
multiplied by 4,100 hours as an 
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TABLE No. X 
DaTA FOR ALL MUNICIPALITIES 
MUuNICIPAL POWER SERVICE 
Year Number of Revenue Kilowatt Hours | Average Cost 
Municipalities per Kw-hr. 
1925 27. 1, 080,996.00 160,031,150 1.06c. 
-1926 84 1,895,607 . 66 177,362,002 1.06c. 
1927 85 1,859,787 .79 186,247,165 1.00c. 


assumed burning period. ‘This cor- 
responds very closely to the number 
of burning hours to which the street 
lighting service is subjected in the 
majority of municipalities. In 1927 
the average cost of power for street 
lighting purpose is shown as 2.37c., 
which may seem high in comparison 
to other services, but here again let 
us explain that the cost of street 
lighting service is necessarily higher 
than that of other services on account 
of the fact that the rates charged by 
the municipalities for street lighting 
include in addition to the costs for 
other services, such as domestic.and 
commercial lighting power, the cost 
of lamp renewals, maintenance of 
special street lighting equipment, 
interest and sinking fund on the 
capital cost of this special equipment 
and depreciation thereon. ‘The 
amount involved in the cost of lamp 
renewals, maintenance and special 
equipment interest, sinking fund and 


TABLE 


depreciation is approximately $450,- 
000.00, so that in making a com- 
parison between the cost of street 
lighting service and that of other 
services this amount would have to 
be deducted from the revenue re- 
ceived, making the cost of street 
lighting service approximately $1,109,- 
965.00 or approximately 1.7c. 

Table No. XII constitutes a sum- 
mary of the data for all services. 
From this table it will be seen that 
the average cost of power to all 
customers combined for 1927 is 1.01c. 
per kilowatt hour. This table also 
shows that between the years 1925 
and 1927 there is an increase in con- 
sumption of 505,547,124 kilowatt 
hours, or roughly, 25 per cent. 
another indication of the trend of use 
of Hydro power by consumers in 
Ontario. 

There are many other conclusions 
which may be drawn from the tables 
and graphs presented, but space and 


No XI 


DATA FOR ALL MUNICIPALITIES 
STREET LIGHTING SERVICE 


Number Wattage Assumed 
of of Street Annual 
Year | Munici- Lamps in Burning 
palities Use. Hours 
1925 244 15,100,000 4100 
1926 244 15,114,000 4100 
1927 266 16,003,305 4100 
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Average 
Kilowatt Cost 
Hours Revenue per Kw-hr. 
61,910,000 |$1,414,3882.00 2.28c, 
61,967,000 | 1,457,687.00 2.35c, 
65,613,550 | 1,559,965.10 2.37c. 
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TABLE XII 
ToraL DATA OF ALL SERVICES FOR THE PASt THREE YEARS 
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time will not permit of further treat- 
ment of these conclusions in this 
article. Suffice it to say that Hydro 
power is being supplied to the con- 
sumers in Ontario at not only a re- 
markably low rate, but the rate 
seems to be becoming less as time 
goes on, and it will be interesting to 
follow the progress of these tables and 
charts during the next decade. 
Note: In all of the preceding Tables 
the figures showing kilowatt hours 
represent the current sold to con- 
sumers of Hydro either Municipal 
or Provincial at the consumers’ meters 
and the cost per kilowatt hour as 
shown represents the cost of gen- 
eration, transmission, transformation 
and distribution of current to the 
ultimate customers located in the 
various municipalities. In some cases 
the point of distribution is over 250 
miles from the generating centre and 
the distances from generating stations 
to points of distribution vary all the 
way up to this distance. (250 miles). 
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Application of Hydro-Electric Power 
to Farm Work 


Article No. 16 


URING the past, this series 
of articles has been devoted 
to the many applications of 
Hydro-EHlectric Power as 
made use of by farmers in Ontario, 
being based on information gathered 
by the Commission. During the 
spring ‘““The Farmer’s Advocate”’ 
visited a number of farms in the 
vicinity of London, the story of whose 


findings as published we are taking 


this opportunity of reproducing. 


Hydro is a significant and powerful 
word. ‘To rural folk, at one time, it 
meant little more than gigantic en- 
gineering achievements, huge dams 
and concrete structures on the rivers, 
and the expenditure of enormous 
sums of money. 


It means more to-day. Women on 
the sideroads and concessions are 
curling their hair and sweeping their 
floors with this mysterious thing 
called Hydro, that in some miracu- 
lous fashion comes over wires hun- 
dreds of miles from strategic points 
where science and engineering skill 
have harnessed the falling water and 


r 


transmuted it into a faithful, useful 
servant of mankind. 


From the same inert looking wires 
that light the homes and perform the 
little household tasks men draw 
power for grinding, milking, separat- 
ing and a dozen other jobs about the 
barn and buildings. Surely Hydro is 
beginning to mean something to 
farm folk. 


In the London Rural Hydro Power 
District there are 1,350 subscribers or 
users of Hydro. ‘This district em- 
braces Westminster and London 
townships. A little survey was made 
in Westminster Township recently by 
an Editor of ‘“The Farmer’s Advo- 
cate,’’ and following are the uses to 
which we found Hydro applied in 
farm homes: Lighting, cooking, heat- 
ing, washing, ironing, toasting bread, 
hair curling, vacuum cleaning, re- 
frigeration, pumping water under 
pressure, operating batteryless radios 
and charging radio batteries. 


Outside the home we found Hydro 
put to these uses: Grinding, milking, 
separating, milk cooling, washing 
milk bottles, pumping water, cutting 


- 
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A farm kitchen with electric range and water supply from an automatically pumped 
water system. 


corn and fodder, cleaning grain for 
seed, running a saw, running emery 
wheels, charging car batteries and 
filling automobile tires. 

There are 25 separate and distinct 
services to which Hydro is applied, 
and we fear the whole field has not 
yet been covered. Only those uses 
have been listed that were observed 
in a partial survey of one township. 
Other rural Hydro users can probably 
add to the number. 
Advocate”’ will be grateful for any 
additions to the list. 

Rural Hydro is installed by the 
Commission according to a definite 
classification. Farms of 50 acres or 
less usually come into Class 2B. ‘The 
next is Class 3 or light farm service, 
which supplies power for miscellane- 
ous small equipment and for single- 
phase motors not exceeding 3 horse- 
power. Class 4 is a medium farm 
service with single-phase motors up to 
5 horse-power, and Class 5 is similar, 
except that it will meet the three- 
phase motor demand up to 5 horse- 


“The Farmer’s 


power. Beyond that are Class 6 and 
7 for heavy farm service and special 
farm service; and beyond that again 
are contracts for syndicate outfits. 
The farm of Lt.-Col. R. McEwen 
& Sons is serviced on the five horse 
power basis. Hydro is used there 
for lighting, washing, ironing, churn- 
ing, auxiliary heating, and to operate 
a compression water system. ‘There 
are three outlets in the barn and 
buildings for a five horse-power 
motor which is used for cutting fod- 
der, pulping roots, sawing and run- 
ning the emery wheel. The barns 
and out-buildings, of course, are 
electrically lighted. The wiring and 
installation cost around $225. The 
net service charge is $2.79 per month, 
and the last four quarterly net bills 
have been $12.58, $15.59, $17.62 
and $16.96, or a total bill for the year 
of $62.75. Deducting the annual 
service charge of $33.48 it is apparent 
that the bill for actual power used 
throughout the year was $28.27, 
Colonel McEwen himself stated, 
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“The actual cost of the power is 
trifling.” 

“The rates quoted in a rural power 
district,’”’ writes F, A. Gaby, the Chief 
Engineer, ‘‘are determined upon the 
same basis as the Commission deter- 
mines the rates for city or town 
service, namely, at cost adjusted 
annually. ‘The effect of the provin- 
cial grant-in-aid towards the capital 
cost of primary lines and secondary 
equipment in reducing the fixed 
charges due to capital invested is 
taken into consideration. 

‘The rates may be said to consist 
of two parts: First, a service charge 
which is designed to cover the annual 
fixed charges and the operating cost 
of the distribution system in the rural 
power district; and second, the power 
charge which is based on the cost of 
power at the distribution centre from 
which the rural lines originate.”’ 

This latter charge is in the form of 
a charge per kilowatt-hour for a 
definite number of hours use per 
month of the consumers class demand 
rating; and a follow up kilowatt-hour 
charge with a maximum of 2 cents. 

The service charge is really a 
payment on the cost of the line con- 
struction and equipment. It is easy 
to see, therefore, how these costs may 
be reduced by having as many con- 
sumers as possible on the one line. 
Those who have had Hydro for several 
years have received substantial re- 
bates after more consumers have 
come on the line. 

This explanation of charges is 
made at this point so the reference 
made in this article to the costs of 
Hydro will be more intelligible. 

One of the most interesting in- 
stallations observed in the survey 


made was that on the farm of W. J. 
Nixon. A milk route originates here, 
and naturally there is considerable 
dairy equipment to be operated. 
Hydro is used in the home for lighting, . 
cooking, operating the vacuum 
cleaner, clothes-washer, electric iron 
and toaster. In the basement is a 
compression water system which is 
operated automatically with an elec- 
tric motor. A large refrigeration 
unit is operated by another motor and 
from a small one-quarter horse-power 
motor a milk cooler is run. The 
cooling process on this piece of 
equipment can be made drastic 
enough to freeze the milk so it hangs 
in icicles from the bottom of the 
cooler. Milk bottles are washed, 


An automatic water system with stor- 
agetank, The range of pressure ts from 
20 to 4o lbs. 
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the automobile batteries are charged, 
from the Hydro, and the tires are 
filled with air taken from the water 
compression system. Altogether 
there are six electric motors around 
the place, one on the vacuum cleaner, 
one on the washing machine, one to 
operate the refrigerator unit, another 
the compression water system; there 
is a 14 horse-power motor on themilk 
cooler, and a 3 horse-power motor in 
the barn. ‘The latter motor is used 
largely for cutting up fodder. The 
last bill paid, which was on May 7 
and for a period of three months, 
amounted to $25.46 net; the quarterly 
service charge was $8.85. This 
installation is classified as Class 3. 
As an example of a real light farm 
service we might describe the instal- 
lation at the home of Neil D. Munro. 
Here Hydro is used for lighting the 
house and barn, operating a washing 
machine and electric iron, and for 
charging the radio batteries. The 
cost of wiring the buildings was $135; 
and the cost of connecting between 
house and road was $7. ‘The last 
quarterly bill paid on May 12 was 
$6.29 net. The service charge 
amounted to $4.35. The consump- 
tion was only 88 kilowatt-hours. It 
is interesting to compare this bill with 
one paid on Nov. 22, 1924, which 
covered the three months ending 
October 31, 1924. ‘The service charge 
then was $9.28, and the net bill was 
tio. At that: time the. rate: for 
the first fourteen hours’ use was 6 
cents, and for the balance, 2 cents. 
Now the rate is 3 cents and 2 cents. 
In the meantime the number of con- 
sumers on the line has increased and 
a substantial refund has been made, 
since other consumers are helping 


to pay for the cost of the line and 
equipment. 

As an example of the service used 
under Class 2B (50 acres or less in 
mixed farming districts) we might cite 
Arthur Dale, A. M. Scott and Robt. 
Brown. Inthe Dale home an electric 
range is in use, and power is used for 
lighting house and barn, operating 
an automatic compression water sy- 
stem, electric iron and toaster. The 
cost of wiring house and barn was 
approximately $200. 

On the farm of A. M. Scott, Hydro 
has been used chiefly for lighting 
house and barn, with an occasional 
use of the electric iron and toaster. 
An electric range is now installed. 
The quarterly bill paid on May 5 was 
$7.21 net. The service charge was 
$6.75, and the consumption was only 
42 kilowatt hours. This period was 
before the range was installed, and it 
will be observed that the power over 
and above the service charge cost 
only 46 cents. 

In the home of Robt. Brown, Hydro 
is used for cooking, lighting, for the 
electric iron, toaster and for some 
auxiliary heating. The barns are 
lighted and a motor is used for pump- 
ing water. A light outside illumin- 
ates the entire yard. 

Charles W. Parson comes in Class 
3, which is a hundred acre service and 
up to a 3 horse-power motor. The 
installation in Mr. Parson’s case cost 
approximately $250, but the dwelling 
and buildings are considerable dis- 
tance from the road, which increases 
costs. ‘There are 25 outlets in the 
dwelling and out-buildings. At pre- 
sent, Hydro is used for lighting, 
operating the washing machine and 
the electric iron. Wiring for a grate 
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A 38-h.p. motor in a barn, used to drive a milking machine, cream separator 


ana chopper. 


is now in, but the consumption for the 
grate is not yet reflected in the bills, 
which range around $10 net. ‘The 
service charge is $8.85. In Mr. 
Parson’s case, and generally through- 
out the neighbourhood, the rates in 
1924 were 6 and 2, now they are 3 and 
2. In the spring of 1927, Mr. Parson 
received a refund of $30. 
Weldwood, ‘‘The Farmer’s Ad- 
vocate”’ farm, is classified as Class 3. 
Here Hydro is used for lighting 
throughout all the buildings, and in 
the house is used for cooking, washing, 
ironing, toaster and heater. In the 
out-buildings it is used for grinding, 
operating the cream separator and 


the fanning mill. The last quarterly 
bill paid on May 11 was $49.47 net, 
the service charge was $8.85. For 
the first two years the service charge 
was $16.50 quarterly. At the end of 
June, 1927, we received a rebate of 
$69.78. | 


This brief survey will give readers 
some idea of the cost of installation 
and the cost of service. ‘These costs, 
however, very according to the num- 
ber of users, the distance from the 
source of power and other relevant 
factors. The figures, however, are a 
reliable guide and an indication of 
how costs are apportioned. 
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Demonstration at the Provincial Plowmen’s 
Association Plowing Match at London 


HE match this year was held 

in the London district on the 
farms of Carmichael Brothers 
approximately nine miles 
north of London on the 10th conces- 
sion of London Township. ‘The num- 
ber of entries was probably the 
greatest in the history of the Plow- 
men’s Association. ‘The . prizes 
donated were valuable and beautiful, 
and the number was the largest that 
the Plowmen have had at any place, 
being about 100 in all. The atten- 
dance was the greatest at any plowing 
match, ever held in the world. It is 
estimated that 91,000 people were in 
attendance in the four days of the 
match, the weather being exceedingly 
favorable with the exception, of 
course, of two very hot days. The 
areas on which the work was done 
were spread over about 400 acres, 
and a total ot 117 acres were actually 
plowed. 
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A part of the household appliance section. 


The demonstrations included farm 
machinery, lighting plants and appli- 
ances, but did not include the heavier 
farm machinery except in the one 
case of a thresher driven by a tractor. 

Our demonstrations consisted of 
the usual setup that has been made 
for several years, and which has been 
found quite satisfactory in the giving 
of information on the application of 
Hydro-electric power to farm work. 
Two tents were used, No. -1 to house 
the. appliances for use in the home, 
and No. 2 to house some of the 
equipment which might be used in 
barns and dairies. In addition to the 
exhibits in the tents, arrangements 
were made by one of the motor manu- 
facturers to carry on a chopping 
demonstration in co-operation with a 
chopper manufacturer. This part of 
the demonstration took place in the 
barn of the old homestead farm, and 
was much appreciated by all those 


In this section was included a variety 
of ranges, washing machines, radios, table and laundry appliances. All kinds of 
equipment could not be shown, of course, and were not avatlable for use. 
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A number of water systems of different capacities and kinds were located along 
one side of the tent. These ranged in capacity from 200 gallons per hour to 600, 
and covered the plunger-type pumps, rotary pumps and the ordinary well force 
pump with gear jack drive belted to a half-horsepower motor. The pump supply- 
ing water service to the grounds 1s clearly tndicated by the hose connections at the 
left of the picture, mounted on the ground. We belreve that in twelve hours of 
operation each day we handled approximately 10,000 gallons of water for supply- 
ing water service, this being brought by suction from a spring located 800 feet north, 
the lift being approximately ten feet. The set-up was not rdeal as far as the piping 
was concerned, as instead of making the entry to the spring outside the case and 
thence through the case, the piping was bent and pushed 1n from the top resulting 
an some lodgment of atr in thts bent section. After shutdowns, 1t took some time 
to displace the atr thus lodged. The service however, was appreciated and was 
satisfactory. This pump operated continuously from 9 a.m. to 10 p.m.. 


in attendance. The number attend- between London and the grounds, 
ing the chopping exhibition was and was so busy that at times there 
affected considerably by reason of the was a considerable delay in awaiting 
barn being some distance from our one’s turn for transport by this 
tents, and no cars being permitted to method. It is estimated that at 
drive into this place on account of the least one half the visitors at the match 
parking regulations. passed through the Hydro demon- 
As ah-evidence of thexiistanee that: -.+7 tion teats: 
those interested travelled, it is worthy 


of note that approximately 5,000 cars 
were parked in the different parking manufacturers who co-operated with 


areas and on the adjacent farms dur- them in making a success of this 
ing the day of the great crush when exhibit, particularly those who sent 
the attendance was only a little less representatives to demonstrate their 
than 50,000 people. A bus service equipment, the R. A. Lister Company, 
was maintained during the match Limited, Toronto, the De Laval 


The Commission is indebted to the 
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The dairy section which included two motor-driven cream separators made by 
different manufacturers, one belt-driven cream separator, a churn, a washing mach- 
ine and a milking machine. The washing machine was introduced into thts sec- 
tion as we find on many farms that the belted washing machine which was in use 
prior to having Hydro, 1s now used by belting to the line shafting in the dairy. 


x hopper 


The barn section. A three-horsepower motor belted to a line shafting provided the 
drive for three different types of choppers, the object being to show the types as the 
three horsepower 1s not sufficient in two cases to supply the power for these choppers. 
A deep-well pump head and a root pulper were also included. A motor-driven 
grinder was mounted on the top of the root pulper for convenrence. 
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The 5 h.p. motor shown was used to drive alternately the 934 in. chopper and a 


18 in. blower box. 
into the mow by the blower box. 


The Hungarian hay on the floor at the right was cut and blown 
Oats and mixed grain were ground in a manner 


which the observers expressed as satisfactory. 


Dairy Supply Company of Peter- 
borough, the Pioneer Equipment 
Company of Guelph, the Wagner 
Motor Company, Toronto, the Mc- 
Clary Manufacturing Company of 
London, Beatty Brothers of London, 
Howe Brothers of London, and Kel- 
vinator, Limited, of London, and the 
Public Utilities Commission of London. 

The accompanying cuts show the 
extent of the demonstration. Much 


- 


machinery and equipment, of course, 
could not be included in the limited 
area available in the tent space, but 
sufficient to illustrate the varieties 
and demonstrate the possibilities of 
the application of Hydro-electric 
power drive not only to the machinery 
which was actually on display, but 
other machinery which could be 
applied to the same form or similar 
forms of drive. 
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Canadian Electrical Code 


GOOD deal has been pub- 
lished in the technical and 
daily press within the last 
year regarding the Cana- 
dian Electrical Code, and the readers 
of THE BULLETIN may be interested 
in learning something about this 
publication. 

The Code, as its name implies, is a 
set of Rules governing inside electrical 
installations. Its preparation was 
undertaken by the Canadian En- 
gineering Standards 
several years ago following requests 
from various electrical interests 
throughout the country, 
answer to a practically universal 
demand from many sources for rules 
which would be uniform throughout 
Canada. 

The matter of legislating regarding 
electrical inspection is within the 
jurisdiction of the Provinces and 
municipalities, and the situation when 
the Code work was undertaken was 
that many different sets of rules were 
in operation in the various Provinces, 
and in many cases in different cities 
within the same Province. This con- 
dition imposed hardship and incon- 
venience upon manufacturers of elec- 
trical equipment and upon inspectors 
and contractors, and was therefore 
highly undesirable. The Canadian 
Engineering Standards Association 
undertook the work of preparing a 
Code, and after several years of 
effort the first draft of the Canadian 
Electrical Code was adopted at a 
meeting in Winnipeg in June, 1927. 

The actual work of preparing the 
Code was entrusted to two compilers 
who combined the desirable features 


the country. 
Association. 


and in 


of existing Canadian rules and em- 
bodied in the draft the suggestions 
received from all parts of the country. 
The first draft was prepared by Pro- 
fessor McKnight and Mr. H. F. 
Strickland, and a further draft for 
the Winnipeg meeting by Messrs. 
Barnes and Strickland. 

After the adoption of the Code at 
the Winnipeg meeting, it was pub- 
lished and distributed to all parts of 
It was within a year 
adopted by the Provinces of British 
Columbia, Saskatchewan, Ontario, 
Quebec and Nova Scotia. In Ontario 
the Hydro-Electric Power Commis- 
sion was empowered by legislation to 
administer the rules, and had been 
administering such rules for many 
years. In British Columbia and 
Nova Scotia the conditions were 
somewhat similar, but in the other 
Provinces it was necessary to enact 
legislation before the Code could be 
adopted. As it has just been stated, 
legislation was enacted in Quebec and 
Saskatchewan in 1928, and it is 
expected that several other Provinces 
will follow suit in 1929. The progress 
of the Canadian Electrical Code has 
thus been very satisfactory, and it 
may.be stated that the work has been 
very successful since the most popu- 
lous Provinces of the Dominion have 
adopted the Code. 

In order to understand the magni- 
tude of the task involved and the 
manner in which it was carried out, a 
word regarding the organization of 
the work is necessary. A com- 
mittee was appointed by the Cana- 
dian Engineering Standards Asso- 
ciation and was instructed to prepare 


oot 
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the Canadian Electrical Code. This 
committee included representatives 
from all electrical interests in Canada 
and was composed of about thirty 
men. Supplementing this commit- 
tee there were formed committees in 
each of the Provinces interested, and 
these committees reported to the 
main committee their suggestions for 
rules to be incorporated. The various 
drafts of the Code were circulated 
first to the Provincial Committees for 
criticism and comments, and when 
these had been thoroughly discussed, 
the draft was presented to the main 
committee for further discussion and 
adoption. 

During the year following the 
Winnipeg meeting of 1927 many sug- 
gestions regarding additional rules 
were received from various sources, 
and it became evident that a meeting 
would be necessary in 1928. In order 
to prepare for this meeting and to 
inform the various Provincial Com- 


mittees of the work being carried on. 


in other Provinces, Mr. B. Stuart 
McKenzie, Secretary of the Canadian 
Engineering Standards Association 
and Mr. W. P. Dobson of the Com- 
mission’s staff, Chairman of the Main 
Code Committee, visited eight of the 
Provinces during the past summer, 
and upon their return a meeting was 
arranged in Montreal for September 
26 to 28 incl. At this meeting there 
were present about 40 delegates, in- 
cluding representatives from eight 
Provinces. A very thorough discus- 
sion of the Code and the suggested 
revisions resulted in the adoption of 
many of these revisions. The second 
edition of the Code will be published 


in a few months, and it is expected 
that it will be adopted throughout 
the entire country in the near future. 
It is believed that this Code is in 
advance of most existing Codes on 
the North American continent, and 
that it reflects the latest practice in 
electrical installation work. It deals 
very fully with methods of wiring for 
all types of installations, with the 
subjects of grounding, protection of 
circuits and apparatus, and embodies 
some valuable material on demand 
factors which will assist inspectors 
and contractors to a considerable 
extent in the work of designing and 
inspecting installations. 

It is expected that no major revi- 
sions will be required for at least two 
years, and the next meeting of the 
Main Code Committee is tentatively 
arranged for 1930. In the meantime 
the Provincial Committees will meet 
regularly and will exchange views 
on the suitability of the rules and on 
suggestions for revision. 

The Commission has taken an 
active part in this cooperative work, 
and several members of the staff serve 
on the Main Committee and on the 
Ontario Provincial Committee. The 
compilers of the present edition, 
Messrs. A. S. L. Barnes and H. F. 
Strickland, have done valuable work 
which received expressions of appre- 
ciation from the meeting in Montreal. 

The Commission has also rendered 
service through its Approvals Labora- 
tory, the findings of which have been 
accepted for several years in many 
parts of the country. The findings of 
the laboratory are recognized by the 
Canadian Electrical Code. 
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Survey of Neon Signs 


By H. A. Cook, The Detroit Edison Company, 
Detroit, Mich. 


(A paper read before the 22nd Annual Convention of The Illuminating 
Engineering Society, Toronto, Sept. 17-20, 1928.) 


PPROXIMATELY two 
years ago, activity in the 
manufacture and sales of 
Neon Signs in the terri- 
tory served by the Detroit Edison 
Company was started. The accep- 
tance of the form of advertising by 
merchants and industrial executives 
was so rapid and of such importance 
that it became necessary for this 
company to obtain information for 
its use in order to be in a position to 
determine costs of operation, etc. 
An indication of the success of the 
effort put forth in the introduction of 
this advertising medium can be ap- 
preciated when it is estimated that 
there are at the present time apprexi- 
mately 15,000 exposed and enclosed 


lamp signs in use and 600 Neon signs 


installed and serviced. 

If the fact that over 65 per cent. of 
these Neon signs have been installed 
within the past year is considered, 
the importance and growth of this 
advertising medium can better be 
appreciated. 


SCOPE OF INVESTIGATION 


Perhaps some of the questions 
lighting men are confronted with 
would be of value in outlining the 
reasons for this investigation. Com- 
paratively representative questions 
follow: 


1. What do you know about these 
new Neon signs? 


2. How much will it cost me to 
operate a Neon sign? 


3. Will it make a change necessary 

in my lighting contract? 

It is obvious to all that inasmuch 
as the answer to the first question, 
1.¢., “What do you know about Neon 
Signs?’’ was, before these tests were 
conducted, ‘“‘Nothing,’’ the two fol- 
lowing are unknown. nce the 
necessity for this information and the 
resultant tests. a 

The tests, then, should include, 
information that deals directly with 
the relationship between the cus- 
tomer and the Public Service Com- 
pany. This relationship centers 


Single tube sign used at opening of Leaside Station. 
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itself, in a purely practical way, 
around the cost of operation. ‘The 
service and good will features are 
ever present, but in the final analysis, 
any additional use of electrical energy 
always depends upon the justification 
of the increased cost of that service. 
The theory of the luminous tube 
operation, problems in manufacture 
and marketing the product are not in 
any manner, shape or form involved 
in this paper. 


FACTORS TO BE DETERMINED 


Inasmuch as Neon or luminous 
tube signs are of various sizes, shapes 
and designs, any means of estimating 
the cost of operation upon factors 
other than a unit length of tube 
would be useless because no definite 
standard or means of measurement 
could be set up. If, however, it is 
agreed that some definite sign or 
luminous tube installation is contem- 
plated, certain information regarding 
this installation will be available. 
This information would in the main 
consist of the diameter of the tubes 
used, th® number of feet of tubing 
to be installed and whether or not the 
sign was to be used with a.c. or d.c. 
energy supply. 

Based upon these facts the logical 
means of comparison would be to 
determine the wattage per foot of 
tube of a certain diameter used on 
a.c.andd.c. circuits. If this has been 
determined, the necessary informa- 
tion can readily be supplied for any 
installation in use or for any one 
proposed. 


METHOD OF TAKING TESTS 


‘Tests were made in both a.c. and 
d.c. districts. ‘The respective methods 
of test are as follows: 


(a) Durect Current Drstrict. . 
On the input side, 7.e., the d.c. 
service side, the watts consumed 
were noted in order to compute the 
total watts consumed per foot of 
sign. This represented the actual 
revenue producing load. 

On the output side, 7.¢., a.c. side 
of the converter, the amperes, watts 
and volts were taken. From these 
observations the power factor and 
a.c. watts per running foot of sign 
were computed. 

The power factor was obtained by 
dividing the output in sign watts by 
the product of the output volts and 
amperes. Meter connections ‘were 
made at the rotary converter on the 
d.c. ‘and “aic. sides: 

(b) Alternating Current District. 

In this district readings were taken 
for watts, volts and amperes. From 
these observations the power factor 
and watts per running foot were 
obtained. Power factor was com- 
puted in the manner outlined under 
Direct Current District. 

Readings in this district were 
taken either at the main fuse box or 
at the smaller fuse box on the time 
clock. In all cases the readings were 
instantaneous. 


RESULTS OF TESTS 


The following tables give in detail 
the results obtained by the methods 
described under Methods of Test. 
In order to simplify the presentation 
and at the same’time call attention to 
the differences in the signs tested, two 
general classifications have been 
made, these classifications being de- 
pendent upon the diameters of the 
tubes used. ‘This method of classi- 
fication was taken because it seemed 
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AEE NOGt: TABLE N°. 4 
DIAMETER oF TUBING IZM. ENERGY SUPPLY-A 


BURNING 
LENGTH HOURS 


04 


JAMETER ef TUBING-I2mm-ENERGY SUPPLY-DC. 


AC WATTS IDC WATTS 
LENGTH POWER Per |BURNING 
CNG FACTOR | Foor FOOT Hours 


[-calaiie) ASE Be 
530_| 5.47 | 


PADLEMN@ (5: 


GENERAL SUMMARY °F TABLES Nos.1.2,3 & 4. 


Bern 
A 


TUBING |AVER.POWERINVER.AG AVER. DC 
DIAMETER ATTS ree FT. 
ie mm. 
pismm. | 476 | 6.00 


the most logical, inasmuch as no other 
considerations, such as the size of 
sign, etc., seemed to provide a basis 
for comparison. A subdivision of each 
classification has been made, this 
being based upon the character of the 
energy supply, whether it be alter- 
nating current or direct current. 


a1? CONCLUSION 


435 From the observations made during 
these tests several facts seem of 
importance to Public Service Com- 
panies. 

These are: 

(a) Neon signs are good revenue 
producers. ‘The long burning hours 
make this a very desirable load. 

(b) Their power factor is not of 
the highest order, but inasmuch as the 
signs are normally used in connection 
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with a large incandescent lamp load, 
the power factor of the entire instal- 
lation is so high that consideration of 
the power factor of the sign itself is 
comparatively unimportant. 


(c) Where maintenance contracts 
are included in the purchase of signs, 
no trouble should be experienced due 
to outages, etc., these being taken 
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care of by the sign company and not 
the consumer. 

(d) A general stimulation of the 
sign business has resulted since the 
introduction of this new advertising 
medium. Incandescent lamp signs 
are being used for longer hours and 
merchants are becoming more con- 
scious of the value of electrical ad- 
vertising. 


He Laughed 


He laughed when they told him the ladder was weak, 
And remarked it would hold half a ton. 

It cost him a hundred to settle the bill 
When the doctor and nurses were done. 


He laughed when his foreman urged greater care 
As he carelessly cleaned the machine. 

The doctor remarked, as he bound up the wound, 
“It’s the very worst mangling I’ve seen.” 


He laughed when the doctor ordered him home, 
For a couple of days with a cold. 

In a ward for consumptives he thinks of the past, 
It’s too late now to help him, he’s told. 


He laughed when told that infection might come 
From leaving a cut undressed. 

Tis said he looked natural as if asleep, 
His headstone says he’s ‘“‘At Rest.” 


He laughed when told to go light on food, 
He said he would eat what he chose. 
The funeral was large, the music was fine, 

On his grave was planted a rose. 


He laughed when they warned him to drive with due care, 
And he struck a sixty mile clip. 

The judge fined him fifty, and gave him three TO REHS 
He had broken only one hip. 


He laughed when advised to insure his life, 
And said he would live forty years. 

His widow does washing to earn her support 
And he might have saved her the tears. 


—The Tattler. 
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Prone Pressure Resuscitation 


By Wills Maclachlan, Employees Relations 
Dept. H.E.P.C. of Ont. 


RACTICALLY everybody con- 
nected with an electrical public 
utility has received instruc- 
tions in the Prone Pressure 

Method of Resuscitation which, al- 
though very simple, has been ex- 
tremely effective in saving lives that 
but for its action very likely would 
not have been saved. Few, however, 
know very much about the eminent 
physiologist who was the originator 
of the method. At the time that the 
method was put forward, Sir Edward 
S. Schafer wished the method to be 
called the Prone Pressure Method, 
explaining that the person was placed 
in a prone position and pressure was 
used, hence his name has not been so 
intimately connected with the name 
of his method as the names of others 
who have developed some of the 
earlier methods. 

Sir Edward Sharpey Schafer, F.R.S. 
was born in London, England, in 
1850. He was Assistant Professor of 
Physiology from 1874 to 1883, Uni« 
versity College and Jodrell Professor 
from 1883 to 1899. He was appointed 
Professor of Physiology of the Uni- 
versity of Edinburgh in 1899, which 
chair he still occupies. 

During his life many honours have 
been paid to him, among which are 
the following : 


Honorary LL.D., Aberdeen, 1897, 
McGill, 1908, St. Andrews, 1911. 

Honorary D.Sc., Trinity College, 
Dublin, 1905, Cambridge, 1914, Mel- 
bourne, 1914, Oxford, 1926. 


Honorary M.D. Berne, 1910, Grom- 
ingen, 1914. 

Baly Medal, College of Physicians, 
1897. 

Royal Medal, Royal Society, 1902. 

Distinguished Service Medal, Royal 
Life Saving Society, 1909. 

General Secretary, 1895-1910. 

President, 1912—British Associa- 
tion for Advancement of Science. 


Original Member Physiological So- 
ciety, 1876. 

Honorary Fellow : Royal Medical 
Edinburgh; 


Society, Philosophical 


Sir Edward Sharpey Schafer 
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Society, Glasgow; Royal Medical until Sir Edward Schafer gave his 


Society, London. 


Honorary Member : American 
Medical Association; Societie Bio- 
logique, Paris ; Societie Biologique, 
Argentine, Buenos Aires. 

In the latter part of the last century 
there were a number of different 
methods of resuscitation receiving 
attention and being used in accident 
cases. The Royal Medical and Chi- 
rurgical Society of London appointed 
a Committee of which Sir Edward S. 
Schafer was Chairman. This Com- 
mittee reported in 19038, and incor- 
porated in its report the now cele- 
brated Prone Pressure Method. This 
method was not known to any great 
extent on this side of the Atlantic 


Hunterian Lecture in 1909. Since 
that time, various Commissions com- 
posed of members of the Medical and 
Engineering professions have, after 
investigation, endorsed this method 
and quite recently a complete survey 
of the situation was carried out with 
the result that a standard technique 
of Prone Pressure Resuscitation has 
been developed. , 


The public utility industry, as well 
as the public generally, owe a sincere 
debt of gratitude to Sir Edward S. 
Schafer for the simple, efficient 
method that was put forward by him 
and which after twenty five years 
has been only very slightly modified 
in the light of field experience. 


An example of good housekeeping. 
of Simcoe Rural Power District office. 


¥ 
This 1s a picture of the garden at the rear 


Two years ago there was a chicken coop 


an the left hand corner, and the centre and right hand side were filled by a junk 

pile, showing evidences of a very ancient civilization. The spot has been cleaned 

up, and the garden developed by the rural staff. One tnteresting relic unearthed 

during the gardening process was a very ancient type of bayonet, which 1s an 

evidence of the spot having been the scene of a battle. The lawn ts. the only bit 

of reinforced grass in the country, the soil being thoroughly 1mpregnated with 
chicken wire. 


Ho 
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Housekeeping for Power Houses, Substations, 
Storehouses and Other Public Utility Properties 


(Extract from N.E.L.A. Publication No. 278-67 ) 


#OUSEKEEPING for power 
houses, substations, store- 
houses and utility properties 
in general, embraces many 
and varied elements that cover a sur- 
prisingly large field of activities. The 
importance of this subject cannot be 
too strongly emphasized. Good house- 
keeping is fundamental to maintain- 
ing continuity of service and is essen- 
tial to successful and economic opera- 
tion of utility properties. 

There are two outstanding features 
of good housekeeping — orderliness 
and cleanliness. These are never 
accidental but are the results of 


planning, system and _ supervision. 
Then comes the most important 
element—inspection. Intelligent, 


earnest study of inspection methods 
plus hard conscientious work by 
every person in the organization is 
necessary to secure the best results. 
A system of inspections should be 
started and maintained. 

Written plant inspection reports 
covering buildings, equipment and 
contents should be carefully made, 
kept and checked until any hazardous 
conditions have been corrected. 
These reports should cover fire ha- 
zards, maintenance of fire fighting 
equipment, installation of equip- 
ment and apparatus, storage con- 
ditions, cleanliness of buildings, 
cleanliness and upkeep of yards and 
adjoining properties. This routine 
should have a tendency to develop a 
sense of good housekeeping among 
the employees and should result in 


better cooperation of the working 
force. 


MAINTENANCE AND UPKEEP 


Buildings, grounds and outdoor 
structures require constant super- 
vision to maintain them in a proper 
state of repair and in satisfactory 
condition. Without this constant 
supervision unhealthy conditions of 
the physical properties will arise. 
Prolonged neglect will surely result 
in such dilapidation as to require 
replacements in many cases when 
comparatively simple and inexpen- 
sive repairs made at the proper time 
might have prevented deterioration. 
Both the inside and outside of build- 
ing structures should be rigidly in- 
spected and any defect, no matter 
how small, should be given immediate 
attention. This attention to detail 
insures that the structure is thus 
maintained in a creditable condition, 
and produces a favorable reaction in 
the mind of the operating force and 
tends to a better spirit of cooperation 
among the entire personnel of the 
organization which is. particularly 
desirable. 

All outside structures, in general, 
should be painted alike, but even this 
rule need not stand in the way of 
making some particular structure 
conform in appearance to its sur- 
roundings, if, for some reason this 
course seems desirable. Modern gen- 
erating plants, substations and re- 
lative buildings, however, are as a rule 
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fire resistive, but many other build- 
ings arenot. ‘Therefore, the question 
of painting enters very little into the 
exterior appearance of modern struc- 
cures: 

The interiors, and this applies to 
structures and apparatus, should be 
kept well painted, and floors and walls 
should be looked after in this respect. 
The color scheme should be agreeable, 
cheerful, and well blended in order 
to contribute its share toward a proper 
frame of mind, and of such tint and 
consistency as will produce the largest 
quantity of reflected light possible 
from such surfaces. Inside struc- 
tures and apparatus should be painted 
chiefly because of utilitarian reasons, 
but even these should be so colored 
that they will blend nicely with the 
building colors and not produce sharp 
contrasts. 

The grounds surrounding the build- 
ings, both operative and inoperative, 
should be kept clean and neat and, if 
possible, should be cultivated so as to 
present a pleasing aspect. Well-kept 
lawns, a generous supply of shrubs 
and, where practicable, a few trees, 
selected and placed with care, will add 
materially to the general appearance. 
Where personal supervision can be 
given by the operating force, flower 
beds with well-chosen combinations 
can well be made a part of the land- 
scape gardening. The grounds of 
outdoor stations generally are covered 
with crushed rock and do not lend 
themselves to decorative effect, but 
even these structures can be so main- 
tained as to blend well with the 
surroundings. 


StoRING OF MATERIALS 
The careless and untidy storing of 


materials in storerooms and plants 
may occasion both fire and accident 
hazards. Often when a shipment fof 
material arrives the cases are opened 
and allowed to remain unpacked for 
several days, and the excelsior, saw- 
dust or paper packing constitutes a 
very serious fire hazard. Special 
care should be exercised that material 
piled near aisles and passageways is 
not likely to fall, or to be knocked 
over; the piles should not be too high; 
neither should parts extend into the 
passage or roadway where passing 
men or trucks may strike against 
them. 

Proper provisions should be made 
for the storing and handling of mis- 
cellaneous oils, paints, etc., and when 
small quantities are withdrawn for 
use, any portion left over from the 
day’s supply should be returned to 
storage. ‘The practice of storing ma- 
terials in operating rooms of power 
houses, substations, etc., constitutes 
a serious fire hazard and should not 
be permitted. 


LIGHTING AND VENTILATION 

The lighting and ventilation sy- 
stems should be maintained in good 
operating condition. A well designed 
artificial lighting layout is an essen- 
tial upon which too much stress 
cannot be laid and this applies equally 
as well to ventilating by natural or 
artificial means. Poor ventilation 
and bad lighting result in phy- 
sical and mental reactions which 
are detrimental to service and cause 
diminution of alertness. 


FIRE PREVENTION 


Although the modern 
housing electrical apparatus 


building 
and 
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equipment is constructed in con- 
formity with the best engineering 
standards for fire resistive qualities, 
nevertheless some electrical apparatus 
and equipment necessarily contain 
materials of a combustible nature. 
A fire hazard therefore exists but such 
fires are easily kept under control. 
In order to place the combating of 
such fires on an efficient basis, each 
building should be equipped with a 
full complement of fire extinguishing 
devices carefully selected for the 
building in question and located in 
conspicuous and accessible places. 
The proper selection of extinguishing 
devices for each particular building 
necessitates a thorough knowledge of 
each and all items in the building, 
electrical and otherwise, from the 
standpoint of possible fire hazard, 


and the selection should be made on . 


the basis of efficiency of each ex- 
tinguishing device in combating each 
class of fire. 

Extinguishing devices have certain 
rather definite characteristics and 
applications. Because of such dif- 
ferences, certain devices have come to 
be recognized as particularly adapt- 
able for certain classes of fire and this 
tends to simplify the investigators’ 
task in selecting the proper extin- 
guishing equipment. It is advisable 
to submit proposed installations to a 
check by the engineers of the in- 
surance rating bureaus. This will 
also facilitate securing proper credit 
in the insurance premium. 

} Closely associated with the fighting 
of fires is the danger from fumes of 
some extinguishing agents and from 
suffocation due tosmoke. ‘To protect 
the employees against these hazards, 
gas masks of an approved type should 


be supplied in confined areas where the 
ventilation is insufficient to remove 
the fumes or gas. Those masks 
should be conveniently located so as 
to be instantly available. Definite 
instructions and frequent practice in 
the use of these masks should be given 
to those concerned. 

Great stress should be placed on the 
absolute necessity for frequent and 
periodic inspection, care and main- 
tenance and instructions in use of all 
fire extinguishing apparatus and gas 
masks to insure 100 per cent. utility. 
It is desirable to locate extinguishers 
on a specifically marked background. 
Through constant association em- 
ployees become familiar with the 
different locations of fire fighting 
devices and it becomes second nature 
for them to make the proper selection. 


CLEANLINESS 


The desirability of cleanliness in 
and about stations and buildings is 
so unquestionable that no particular 
argument need be advanced in sup- 
port of it, but even so it frequently 
happens that too little attention is 
given to attain this end. 

The necessary cleaning supplies 
such as tools, brooms, dust pans, 
mops, mop pails, sponges, etc., should 
be furnished unstintingly. In the 
larger stations it has become recog- 
nized as economy to install modern 
labor saving appliances for the use of 
the clean-up crew. Having provided 
the necessary equipment and clearly 
defined the standards of cleanliness 
in and about the buildings, steps 
should be taken to see that the 
established standards are maintained. 

It is sometimes difficult to prevent 
accumulations of litter and _ dirt, 
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particularly in basements, at the 
bottom of elevator shafts, under piles 
of materials, and other out-of-the-way 
places. Such conditions, however, 
can be prevented if proper measures 
are taken. Extreme care should be 
given the storage of rubbish and 
useless material, and prompt removal 
from premises should be the rule. 


Wooden boxes should never be used. 


for temporary disposition of these 
materials. 

Greasy and oily waste is subject to 
spontaneous ignition and the greatest 
care should be taken in its disposition. 
Unless it is immediately burned after 
use, waste should be deposited in 
standard metal waste cans. The 
construction of the waste can is of 
vital importance, and non-standard 
cans are of but little value. The 
old-style wooden closets, lockers and 
enclosures are sometimes used as a 
catch-all for discarded and greasy 
garments all of which increases the 
fire hazard. Substantially construc- 
ted and properly ventilated metal 
lockers for employees’ clothes should 
be installed. 

Cleanliness of machines and other 
equipment, such as transformers and 
oil switches is another house-keeping 
requirement that is particularly im- 
portant. Machines covered with 
grease and oil are dangerous for 


operators and repairmen to work 
around. Where oil and grease are 
allowed to collect on a machine, the 
floor usually becomes soaked, thus 
increasing both fire and accident 
hazards. 

EDUCATION 


The education of the operating 
force along these lines and the gradual 
attainment of these standards is no 
light task and requires both energy 
and tact in no small degree, but once 
this mental attitude of good house- 
keeping is developed it is a com- 
paratively simple matter to maintain 
it. Constant and rigid supervision, 
however, is necessary. One of the 
best means to accomplish this is to 
provide well defined and explicit 
inspection forms and an established 
practice of reporting and supervising. 


COOPERATION 


The foregoing statements as to 
what should be done to maintain 
desirable housekeeping conditions 
very naturally gives rise to the ques- 
tion, how can all this be accomplished ? 
There are many ways in which this 
can be done, but the best results may 
be obtained with the smallest expen- 
diture of time by close cooperation 
between those charged with the 
supervision of such matters and the 
operating force. 
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Central Ontario System 


The 1,500 kv-a., 2400-4200 volt, 
60 cycle, synchronous motor which for 
a number of years operated the d.c. 
generator for the Peterboro Street 
Railway and also corrected the power 
factor of the municipal load was 
jointly owned by the Commission and 
the Peterboro Public Utilities Com- 
mission. [The Commission has pur- 
chased the Public Utilities’ share in the 
machine and the entire motor gener- 
ator set is now for sale. 


* * * * 


The Strathcona Paper Company is 
abandoning its present steam equip- 
ment and will take its entire load of 
over 400 h.p. from our lines. 


* * * * 


The Printers Guild has erected a 
new factory about three-quarters of a 
mile west of the village of Pickering. 
They have signed a contract for 30 
h.p., and our lines will be extended to 
give the service. 


* * * * 


The Oshawa City Council on Octo- 
ber 15th passed a by-law authorizing 
the purchase of the gas plant and 
electric distribution system now 
owned by the Commission. ‘This 
action of the Council was taken on the 
recommendation made by the Central 
Ontario Power Association, vzz., that 
all the municipalities own and operate 
their electric utilities. 


It is said that the Hydro Manager 
at Cobourg can Skid more poles than 
any of the others and that is why the 
pole yard is at Cobourg. Of course 
it is quite a Chace from some parts of 
the system to Bowmanville and the 
Barnes at Oshawa are equally un- 
handy. ‘The Cole man at Port Hope 
was considered as also Peterborough 
where OI’ Dobbin does that kind of 
work. Belleville was left Scott free. 


* * * * 


Niagara System 


Power for construction work on the 
new Windsor-Detroit vehicular tun- 
nel is being supplied by the Sandwich 
Rural Power District. The work is 
being carried on on the property of 
the Canadian Steel Corporation in 
Ojibway. ‘The steel tubes are to be 
constructed largely by electric welding 
and will be floated in sections up- 
stream a distance of approximately 
five miles to the location of the tunnel. 


* * * * 


Application has been received by 
the Sandwich Hydro-Electric System 
for a supply of power for lighting one 
side of the new Windsor- Detroit 
suspension bridge, which, it is re- 
ported, will be opened to traffic about 
July 4, 1929. Power for lighting the 
other side of the bridge will be ob- 
tained from The Detroit Edison Com- 


pany. 
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The Ingersoll Rural Power District 
has increased to such an extent as to 
warrant the opening of a field office. 
This rural Power District has been 
taken care of in the field for the Com- 
mission by the ‘Tillsonburg Rural 
Power District staff during the early 
development. 

* * * * 

Arrangements are being made to 
add an additional 3,000 kv-a., three- 
phase transformer at the Commis- 
sion’s New Toronto substation and it 
is considered advisable to change the 
voltage in New Toronto in the near 
future from 2,200 to 4,000 volts. 

* * * * 

The Palmerston Public Utilities 
Commission will very shortly com- 
plete the installation of new domestic 
and fire pumping equipment. ‘Two 
new 12 in. wells have been drilled to 
a depth of about 110 feet. Deep well 
type centrifugal pumps each having 
a capacity of 350 gallons per minute 
pump directly into the mains for the 
storage reservoir. The pumps are 
driven by vertical type motors of 35 
h.p. capacity and an auxiliary gaso- 
line engine will be mounted between 
the two wells to enable either pump 
to be operated in case of failure of the 
electrical equipment. The steam 
pumping equipment has been dis- 
carded and fire protection is now 
taken care of by two centrifugal 
pumps, one driven by a 100 hp. 
electric motor and the other by a 150 
h.p. Sterling gasoline engine. ‘The 
municipality is also constructing a 
sewage disposal plant which will 
require approximately 3 horse-power 
to operate. The municipality is to 
be congratulated on the completeness 
of the equipment installed. 


The Commission is proceeding with 
the construction of a heavy capacity, 
double circuit, steel tower, 110 kv. 
line from Pelham (near the Welland 
Canal) direct to St. Thomas. This 
line will be connected at Pelham with 
two circuits recently constructed from 
Queenston. It is expected that this 
line will be in operation next summer, 
the result of which should mean 
improved voltage and general service 
conditions to all municipalities in 
western Ontario. 

* * * * 

On October Ist, the date upon 
which the Commission was obligated 
to take power from the Gatineau 
Power Company, the new 220,000 
volt line from Ottawa River to Leaside 
and one bank of transformers at the 
Leaside Station went into operation. 
The second and only remaining bank 
of the initial installation went into 
operation on October 14th. The | 
Commission is now taking all the 
power to which it is entitled under the 
contract for the coming year. In 
order to utilize this power on the 
Niagara System, the new 110,000 
volt line from Leaside to Bridgman 
Station, across the centre of the City 
of Totonto, also went into operation 
on October Ist. 


* * * * 


St. Lawrence System 


A rural line is under construction 
from Morewood to Crysler, to supply 
rural and residents of Cannamore and 
Crysler, in the Chesterville Rural 
Power District. 

* * * * 

Construction is approved of a rural 
line from Finch to Newington in the 
Chesterville Rural Power District. 
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A rural line on the Provincial Construction is completed of a 
Highway east of Morrisburg, is under rural line on the Provincial Highway 
construction to supply consumers in west of South Lancaster, in the 
the Williamsburg Rural Power Dis- Martintown Rural Power District. 
ehict: 


A modern application of an ancient principle. This plant ts to be found in 

Franconia Notch in the White Mountains in the State of New Hampshire. 

Water ts lead over a wooden flume for approximately 600 feet and drives the over- 

shot water wheel, which 1s approximately 16 ft. in diameter. The building 

houses a small d.c. generator to serve a roadhouse nearby. Though the plant 

was butlt about two years ago, 1t would appear that efficiency was a minor factor 
in tts design. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipa] Officials advise of any correctians 
that should be made.—Editor, 
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HYDRO 
LAMPS— 


OW that the Lighting 


Season is upon us once 


more it is time to look over 
your Street Lighting units and 
prepare them for the dark and 
dreary Winter Season. 


@ Replace old, dirty and aged 


lamps with new Hydro Lamps 
and give the people the light 
they need. 


Hydro-Electric Power Commission 


SALES DEPARTMENT 


THE 


BULLETIN 


Published by 


HYDRO-ELECTRIC POWER COMMISSION 
of Ontario 


190 University Avenue 
Toronto 


Subscription Price $2.00 
Per Year 


New 15,000 kv-a. Transformer Station 
Near Smiths Falls 


fem HE erection of a 15,000 kv-a. 

transformer station in the 
vicinity of Smiths Falls has 
recently been completed. 
This station is located on a four-acre 
site adjoining the Smiths Falls- 
Brockville branch of the C.P.R. at 
a point two miles south of the C.P.R. 
station in Smiths Falls. 

The 60-cycle power under contract 
from the Gatineau Power Company, 
is transmitted to this station at 
110,000 volts from the Ottawa River 
at Ottawa. It is here transformed to 
44,000 volts and initially will be 
transmitted to the St. Lawrence and 
Central Ontario Systems at the 
latter voltage. 

All of the equipment comprising 
this station is installed outdoors. 
The bus structure is constructed of 
wood poles and timbers. Equipment 
foundations are of concrete. ‘The 
control equipment and battery are 
housed in a small building 20 feet 


square constructed of wood, lined with 
““Gyproc” and having a concrete 
floor. 


110,000 Voir EourpMENT 

The 110,000 volt incoming line is 
controlled by a Type ‘‘G-22A”’ oil 
circuit breaker manufactured by the 
Canadian Westinghouse Company. 
Lightning protection is afforded by a 
121,000 volt Type ‘OF’ Oxide Film 
lightning arrester manufactured by 
the Canadian General Electric Com- 
pany. 

TRANSFORMERS 

The 15,000 kv-a. transformer bank 
was manufactured by the Canadian 
General Electric Company. It is 
composed of three 5,000 kv-a. ‘units 
(with a spare unit) and a “‘Regu- 
lating’’ transformer which provides 
facilities for changing taps under load. 
The main units are of the three- 
winding type rated at 5,000 kv-a., 
63,500 /25,400-4,160 volts. The high 
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voltage winding is provided with three 
21% per cent. taps, one above and two 
below its rating. These taps may be 
changed, when the bank is de-ener- 
gized, by means 
mechanism mounted on the side of 
each tank. The neutral ends of the 
25,400 volt windings are connected 
to the series windings of the “ Regu- 
lating’’ transformer. ‘The 4,160 volt 


of an external 


windings are connected to a delta bus. 


The “Regulating” transformer 
which forms part of this bank, is the 
unit which accomplishes the changing 
of taps under load in four 214 per cent. 
steps above and below normal. It 
is a three phase unit composed of two 
separate transformers, one above the 
other in one tank. The upper one is 
an auto-transformer which has nine 
taps per phase. Its full winding is 
connected to the 4,160 volt delta bus. 
The lower transformer has two wind- 
ings known as the “Series Winding”’ 
and “Excited Winding.’ ‘The taps 
of the auto-transformer provide the 
variable source of voltage for the 
“Excited Winding,’ the value and 
polarity of which determines the 
amount of ‘buck”’ or “‘boost’’ voltage 
that the ‘Series Winding” will apply 
to the potential of the main trans- 
formers. The middle point of the 
auto-transformer is connected to the 
middle point of the ‘Excited Wind- 
ing”’ and oil circuit breakers control 
each half. To change a tap one 
breaker opens de-energizing one-half 
of this winding in each phase. The 


Smiths Falls Transformer Station. 
entering on the lefi and control room in the foreground. 


View looking east, showing 110 kv. line 
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Smiths Falls Transformer Station, view looking west, showing 5,000 kv-a. 


transformers and 110 kv. bus. 
the ‘‘Regulating”’ 


ratio-adjuster then moves from one 
tap to the next and the breaker 
recloses, thus completing half the 
sequence. ‘This operation is repeated 
for the other half, thus completing 
the cycle for one tap change. The 
time consumed for each cycle is ap- 
proximately thirteen seconds. ‘Tap 
changes may be made by electrical 


The spare transformer ts on the left and 
transformer will be on the right, but was not installed 
when the photo was taken. 


control from a push-pull control 
switch mounted on the switchboard 
or manually by a crank at the trans- 
former. The tap position is indi- 
cated by a dial at the transformer and 
also by a remote indicator mounted 
on the switchboard. 

Each of the transformers compri- 
sing this bank are of the self-cooled 


Smiths Falls Transformer Station, view looking north, showing the 
two 44 kv. lines in foreground. 
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type. External tubes around the 
tanks provide the radiating surface. 
Each unit is equipped with a con- 
servator tank. ‘The operating mech- 
anism for the Regulating Transfor- 
mer is enclosed in a weatherproof 
housing mounted on the side of the 
tank and supported by an extension 
of the base. The main transformers 
weigh 4714 tons each and the Regu- 
lating Transformer 34 tons. 


44,000 VoLt EQuirpMENT 


The two 44,000 volt feeders are 
each controlled by a Type ‘‘GA-3B”’ 
oil circuit breaker manufactured by 
the Canadian Westinghouse Com- 
pany. A 50,000-25,000/125 volt po- 
tential transformer is installed on each 
of these feeders to provide facilities 
for synchronizing with the 44,000 
volt bus. Two 50,000/125-125 volt 
potential transformers are connected 
in open delta to this bus. All four 
potential transformers were manu- 


factured by the Packard Electric , 


Company. A 50,000 volt type “OF” 
lightning arrester, manufactured by 
the Canadian General Electric Com- 
pany, is connected to the 44,000 volt 
bus thus affording lightning protec- 
tion for the lines which connect to the 
st. Lawrence and Central Ontario 
Systems. 


PROTECTIVE EQUIPMENT 


The transformer bank is protected 
by relays differentially connected to 
bushing type current transformers on 
the breakers controlling the incoming 
110,000 volt line and the two 44,000 
volt outgoing lines. Overload relays 
connected to bushing type current 
transformers on the 110,000 volt 
breaker provide a secondary system 
of protection for the station. The 


feeder supplying the Central Ontario 
System is protected by a directional 
residual ground relay so connected as 
to trip only on outgoing fault current. 
The St. Lawrence feeder is equipped 
with standard non-directional ground 
and overload protection. 


GENERAL 

Construction was commenced on 
August Ist, 1928, and was substan- 
tially complete ready for service on 
October Ist, 1928. An Operator’s 
house is now being erected on the 
station site. All construction work 
was carried out by the Commission’s 
Construction staff. 


ijommeme jf 


New 44,000 Volt Switching 


Station at Kingston 


A 44,000 volt switching station has 
been constructed at Kingston to 
provide synchronizing and automatic 
sectionalizing facilities at this point 
for the inter-connection of the Central 
Ontario System and Ontario-Eastern 
System. 

This station is adjacent to Kingston 
Distributing Station. Its structure 
is constructed of 2-inch galvanized 
steel pipe. All equipment founda- 
tions are of concrete. There are two 
incoming 44 kv. feeders, one from the 
Central Ontario System and the other 
from the Ontario-Eastern System. 
Each of these feeders is controlled by 
a Type ‘“GA-3B” oil circuit breaker 
manufactured by the Canadian West- 
inghouse Company. The connection 
for Kingston Distributing Station is 
made directly to the east end of the 
bus of this station. A potential 
transformer is installed on each of the 
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two incoming feeders to provide circuit breakers furnish the current 


synchronizing facilities. “Three more 
potential transformers are connected 
to the bus. Their primaries are 
connected in star with the neutral 
grounded and their secondaries are 
connected in delta with one corner 
open to provide residual voltage for 
directional ground relays. All five 
potential transformers are rated 50,- 
000/125-125 volts and were manu- 
factured by the Packard Electric 
Company. Bushing type current 
transformers installed in the oil 


for the directional relays. 

The switchboard and storage bat- 
tery for the control of this switching 
station are installed near the switch- 
board and control room of the dis- 
tributing station. 

The construction of this station 
was carried out by the Commission’s 
Construction Department. Work 
was commenced early in October, 
1928, and was completed by Novem- 
ber Ist, 1928. 


Penman 


Electrolysis and its Mitigation 
By W. B. Buchanan, Testing Engineer, H.E.P.C. of Ont. 


(Read before the Canadian Section, American Water Works Association.) 


ORROSION of pipes can 
occur without any extran- 
eous source of potential. 
We find that the chemical 

action between an acid bath and a 

metal immersed in it gives rise to an 

electric potential, the value of the 
potential being different for different 
metals. Hence, if we were to set up 
an electrolytic cell consisting of two 
dissimilar metals in an acid bath and 
close the external circuit we would get 
a flow of current and this would be in 


effect a primary battery. The value 


of voltage and current available 
would vary with the character of the 
metals, the kind of acid, its concen- 
tration and the resistance of the cir- 
cuit. 

Hence a study of the susceptibility 
of a given installation to electrolysis 
from local action can best be made by 
testing for acid and its quantity in the 
soil and by a careful inspection of 


conditions quite local. Corrosion 
may occur at the junction of two pipes 
of dissimilar metals due to this local 
action or it may also occur on a single 
piece of metal pipe which contains 
impurities. 


EFFECTS OF STRAY CURRENTS 


The more difficult type of problem, 
however, from the standpoint of the 
mitigation of electrolysis is that 
arising from the effect of stray ground 
currents, as the source of such cur- 
rents may be miles distant and the 
paths offered to the flow of current 
may be quite complicated. More- 
over, co-operation is required on the 
part of all parties making use of 
underground locations for equipment 
in order that the least hazardous 
scheme of connection may be adopted. 

It seems difficult to formulate rules 
for installation which would be bene- 
ficial in all cases, and I believe this 
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Fig. 1.—What electrolysis does to water matns. 


¥ 

difficulty has been shown in practice. 
The problem is simplified, however, 
pyrone jack. that vin the “case of 
electrolysis from stray direct current, 
the corrosion takes place where the 
current leaves the metal and passes 
into the liquid or wet earth. ‘This 
aids in working out a satisfactory 
scheme of bonding or not bonding as 
may be dictated by the results of 
suitable tests. 

Fig. 2 illustrates in the most simple 
manner what may occur throughout 
the circuits. Current is fed from the 


feeder +tve Some 


7 


=~ve Sus 


bel ase. Te Trolley Wire 


supply station over the feeder and 
trolley wire to the street car and 
thence to the rails. Here it spreads 
out through the ground, through 
service pipes to water mains and any 
other conducting channels it may find 
to the negative bus. If two paths of 
non-uniform resistance are parallel to 
each other for a distance, say, of one- 
half mile with fairly good insulation 
between them, there may be an inter- 
change of currents at the ends such as 
indicated between the rail return and 
the water-mains. Electrolysis of the 


ba 
Welter (Jos 


Fig. 2.—Current distribution through ground return. 
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watermain may take place at A where 
the lead service pipes are attached to 
the watermains, at B where a joint in 
the mains of fairly high electrical 
resistance causes the current to leave 
one pipe through the moisture of the 
soil, and at C where the current must 
leave the pipe system through soil or 
water to reach the negative bus. 


ANALYZING ELECTROLYSIS 
CONDITIONS 


Lest anyone should jump to the 
conclusion that the problem of a 
survey and its analysis is a simple 
problem I would draw attention to 
several statements in the Manual of 
Water Works Practice. On page 420 
it is stated: “It is important that 
electrolysis investigations of any im- 
portance be made under the direction 
of a competent engineer very familiar 
with methods of procedure and the 
analysis ‘of test data. GeeAgain on 
page 421 under section 3 (b): ‘These 
measurements afford the most valu- 
able index of electrolysis conditions 
but unfortunately they are the most 
difficult to secure and unless taken by 
a competent engineer thoroughly 
familiar with the possible sources of 
error involved, they may be worthless 
or actually misleading.’”’ 

Obviously the Manual is not in- 
tended to be an exhaustive treatise on 
electrolysis but certain steps are 
outlined and many helpful suggestions 
offered for the guidance of the en- 
gineer directing an investigation. 
While we will probably all admit that 
an engineer with wide experience on 
such work is desirable, other things 
being equal, it is generally necessary 
to use such talent as may be available. 
The problem is essentially investiga- 
tional in type and must be worked out 


‘been lost. 


step by step. The following general 
scheme is suggested. 


SURVEY PROCEDURE 


The first steps to take in any 
general survey would logically be to 
obtain a plan of all equipment under- 
ground which could act as conductors. 
These include railway track and re- 
turn feeders, gas and water piping, 
cable sheaths and building structures. 
Complete data may be difficult to 
obtain. For instance, we have 
learned during the progress of a 
survey of the presence of a pipe line 
which had been abandoned twenty 
years or more ago and of which the 
records, if there ever were any, had 
In such cases the memory 
of older residents of the locality may 
be of assistance. 

The origin of such stray currents 
as may be present must be located. 
Where there is only one source in the 
district this may be suspected but it 
does not follow necessarily that 
electrolytic corrosion is taking place. 
A system of tests must then be 
planned to indicate definitely the 
presence, direction and magnitude of 
current in such underground con- 
ductors or sections of them as may be 
accessible. Potential difference tests 
are more easily made than current 
measurements and many such will 
have to be made between such points 
as railway track and hydrant, track 
and service pipe; in fact, between any 
points where a potential difference 
may be suspected. Collecting and 
co-relating these results gives the 
engineer a clue as to the general 
direction of ground currents pro- 
vided that they represent simul- 
taneous values, which in general they 
donot. Values may be obtained from 
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Fig. 3.—One form of recording the variation in d.c. load in an electrolysis 
investigation. 


a few millivolts to one hundred volts 
or more where conditions are bad. 
The current flowing in such pipes or 
cables as it is particularly desired to 
protect may be measured by methods 
which have been developed especially 
for the purpose. Such,readings must 
be carefully co-ordinated with simul- 
taneous readings of voltage as pre- 
viously noted. . 

Stray currents from street railways 
are extremely variable in value and 
it is impossible to obtain simultaneous 
readings of currents and voltages. 
The best approximations available 
may be found by such a scheme as 
the following. <A graphic meter, volt- 
meter or ammeter, may be set up in 
the district in which measurements 
are being made, thus obtaining a 
record of the variation of the d.c. load 


throughout the day. Figs. 3 and 4 
illustrate two types of records. ‘The 
time interval of the traffic should be 
noted as indicated approximately by 
the chart, e.g., ten, fifteen minutes, 
etc. This interval should be used 
for each measurement; for example, 
any voltage reading on a ten-minute 
traffic should be watched ten minutes 
and the maximum and minimum 
values noted together with an average 
value if it should differ materially 
from the mean of the two readings. 

With the data obtained from a 
preliminary survey such as the above 
the engineer is able to make a plan 
drawing of his system noting thereon 
the magnitude and direction of the 
current flow. ‘The results of a careful 
study of the data will then indicate 
where bonding should be resorted to 
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and where it should be avoided. As 
a general principle I would submit 
that the best of drainage out from the 
pipe line should be provided but no 
feed into the pipe at remote ends that 
can be avoided. A desirable feature 
would seem to be that the potential 
of pipe lines should be kept below that 
of the railway track at any point to 
avoid any possibility of swapping 
currents at any other than bonding 
points. Any tendency for direct 
current to flow from an iron pipe to 
the soil creates a hazard due to 
possible electrolysis. This dictates 
the use of conducting joints in the 
pipes and solidly bonding to the 
negative railway bus. 

Such a condition should not be 
dificult to obtain where there is only 
one railway sub-station or one nega- 


tive bus which can be taken as the 
point of lowest potential to which all 
other points must be drained. If any 
radical change in conductivity of ‘the 
underground properties be made as 
the result of a first survey, then a new 
survey would be necessary to deter- 
mine the effect of the change, as the 
conditions are usually too complex 
and the datatoomeagreforcalculation. 

The problem becomes more intri- 
cate when two or more sub-stations 
are involved or where two or more 
railway systems swap currents at 
points miles apart. The former are 
likely to be provided with some 
method of bonding the negative 
feeders together, whereas in the latter 
type there may be no attempt to 
control the current which is trans- 
systems through 


ferred between 


Fig. 4.—Another form of chart valuable in stray current studies. 
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grounds and which might give rise to 
most pernicious conditions. Further, 
the variation in load demand through- 
out the day may not follow the same 
general sequence and this leads to 
reversal of current flow and potential 
differences at different periods and 
sometimes even within a few minutes. 
In such cases it may be advisable to 
use meters, either indicating or gra- 
phic, which will give readings on both 
sides of the zero line and of course 
polarities must always be noted and 
recorded. 


A survey which indicates reversal 
of flow of current in pipe lines may 
indicate the advisability of bonding 
Solidiy toy ,the, railway track’‘or 
negative bus at more than one point. 
It is hardly to be expected that such 
a practice would always give perfect 
freedom from hazard due to electro- 
lysis, but test data should be obtained 
which would enable such connections 
to be made as would reduce the hazard 
to a minimum. 


CONDUCTIVITY IN THE JOINTS 


The need of good conductivity in 
the joints of pipe lines has been men- 
tioned but it should be emphasized. 
If the potential drop across the joint 
due to the flow of stray direct current 
exceeds a fraction of a volt, part of 
this current will be shunted by the 
_ soil which is in contact with the 
adjacent ends of the two pipes. ‘The 
amount of current, of course, depends 
on the electrical resistance of the soil 
as well as the difference in potential 
but any tendency whatever to shunt- 
ing of current in this manner is 
hazardous and should be avoided. 

Cross-overs between service pipes 
and gas mains where appreciable dif- 


very convenient. 


ferences in potential may exist also 
present hazards. The survey may 
show that these pipes should be 
bonded together. 

Another critical point is the joint 
between the service pipe and the 
water main at the consumer’s pre- 
mises. ‘The contact surface between 
lead and iron may develop sufficient 
resistance to force any current to 
leave either pipe by way of the soil 
and enter the other pipe. 


METERS AND MEASUREMENTS 

With this perspective of the prob- 
lem a few remarks as to meters and 
measurements may be useful. We 
have a miniature model permanent 
magnet type of instrument with six 
Seqlcsui.o, coand-lo0 volts:and 1.5; 
3 and 30 amperes, that we have found 
This meter may 
be used when reversal of voltage 
occurs. by adding a small double- 
throw switch and is more compact 
than an indicating meter having posi- 
tive and negative scales of the same 
degree of sensitivity. It may be 
necessary to use very long leads in 
order to obtain the voltages required 
and we have had occasion to run 
special wiring one thousand feet or 
more. It may be possible in some 
cases to make use of existing con- 
ductors if proper arrangements can 
be made. 

Current measurements, as a rule, 
offer the greatest difficulty as it is not 
often possible to open the circuit to 
insert an ammeter for direct reading. 
On one occasion I measured 23 am- 
peres flowing in the lead sheath of a 
13,000-volt cable. ‘This sheath was 
carrying current from one railway 
track to the negative bus of a neigh- 
boring railway system and the sheath 
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was well bonded at the latter end. 
This treatment seems to have been 
effective as we have no record of 
trouble due to electrolysis on this 
cable after eight years of service. 
A satisfactory method of measuring 
the current in any pipe or conductor 
has been developed and a continuous 
graphic record may be obtained with 
a millivoltmeter. (See Methods of 
Measuring Electrical Resistance, by 
Northup, page 110). The connection 
uses the pipe itself as a shunt to the 
meter and the method of calibration 
suggested guarantees a fair degree 
of accuracy in the results. In some 
cases, especially in preliminary work, 
it may be quite satisfactory to obtain 
by test or record a fair average value 
of pipe resistance and thus obtain a 
constant by which the millivolts read 
may be converted to amperes. Great 
precision in the measurement of 
current should not be expected and 
an accuracy of one per cent would 
not generally be of any value even if 
it could be obtained with assurance. 


Association of Municipal 
Electrical Utilities 


PRIMARY BALLOT 
The report of the scrutineers giving 
the results of the “Primary. Ballot 
shows the following nominated as 


candidates for the various offices for 
the year 1925—— 


President— 
A. W. J. Stewart, J. G. Archibald 


Vice-President— 
H. G. Hall, J. G. Jackson *, O. M. 
Perry * 


Secretary— 
S. R. A. Clement 


‘Treasurer— 
DoJ McAuley, Gy2 viickier 


Directors—(From the membership at 


large)— 
O. H. Scott, V.c0, Mciityrensieek: 
B, Phelps,:, Wook. Gaetan ager ye 


Buchanan, P. B. Yates 


District Directors— 
Niagara District—- J. E. Teckoe, 
Fe WePeart: 
Georgian Bay District-——-J. R. Mc- 
Linden, E. J. Stapleton, 
Central District— W. E. Reesor, J. 
E. Skidmore. 


Northern District—T. W. Brackin- 
reid. 


Eastern District—A. L. Farquhar- 
son, Ri J. omith, *Tie, 


The above names, subject to the 
wishes of the nominees, will appear 
on the election ballot; the election 
taking place at the Winter Conven- 
tion to be held at Toronto on Janu- 
ary 23 and 24, 1929. 
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Application of Hydro-Electric Power to 
Farm Work 


Article No. 17 
Threshing Grain 


MHRESHING grain on On- 
tario farms is to-day a serious 
consideration by many 
thinking farmers as shortage 
of help during harvest season has 
created a desire on the part of many to 
thresh from the field. Others have 
been doing this for many years and 
we find in some parts of the country 
a great variety of threshing machines 
varying from the very old types 
without windstackers. A few were 
without any delivery arrangement 
excepting gravity, the straw falling 
from the end of the threshing decks, 
thus requiring handling and necessi- 
tating extra help. The convenience 
of electric power drives on farms has 
brought a host of requests to the 
Commission for information regard- 
ing this application. 

The Wagner Electric and Manu- 
facturing Company in co-operation 
with the MHergott Manufacturing 
Company of Mildmay and the John 
Goodison Manufacturing Company of 


Sarnia assisted by the Commission’s 
Engineers arranged for tests on the 
22 in. by 388 in. machine of each 
make. Tests were also made on an 
old New Hamburg machine, 28 in. by 
44 in., on afarm in the Baden district. 
The results of these tests are sub- 
mitted below with general observa- 
tions. Another test using the Water- 
loo Manufacturing Company’s ma- 
chine is to be run about the end of 
November, results of which will 
probably be submitted later. 


GENERAL OBSERVATIONS 

1. The power required for actual 
work of threshing is small (about 4 to 
5 horsepower), the balance of that 
taken being used to supply losses such 
as friction in bearings, driving belts 
and windage. 

2. Speeds recommended by the 
manufacturers are too high resulting 
in excessive losses, plugging in the 
cylinder, frequent feed table stoppages 
and probably the carrying of some 
grain over with the straw. 


RESULTS OF TESTS ON NO. 3 MACHINE TO FIND POWER TAKEN 
BY WINDSTACKER AT DIFFERENT SPEEDS: 


SPEED POWER REQUIRED 
875 13.5 hp. 
658 6.7 hp. 
600 4.4 hp. 
435 2.3 hp. 


These tests were made on a blower with a 13 in. pipe. 


OBSERVATIONS 
Standard equipment, excessive amount of air. 
More air than necessary. 
Excellent operation 
Fair operation 


If a 10 in. pipe 


were used the slow speed of 435 would have delivered straw as far as the 875 
speed and 10.8 horsepower could have been saved. 
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Fig.—2.—The main drive side of the 22 in. by 38 in. machine, with all steel frame 
and body. It has been suggested that improvements might be made in some of 
the drives by using roller chain and sprockets or V pulleys and V belts on a few 
where the centres are short and the power required small. Improvements in 
the windstacker by lowering the speed and decreasing the size of the windstacker 
pipe would permit the use of a smaller belt. This form of drive through the 
drum cylinder to other parts seems to be universal by most manufacturers. 

Note the short drive centres at the bottom driving the grain deck, and at the 
front and top to the drum cylinder from which originates the drives for other parts 
and to the tatlings elevator. 


RESULTS OF TEST ON NO. 1 MACHINE WITHOUT WINDSTACKER 
AT VARIOUS CYLINDER SPEEDS: 


CYLINDER SPEED POWER REQUIRED 
1100 rev. per min. 12.4 h.p. Not threshing 
1020 oe sé “6 LOO 66 66 66 

940 (a9 oe 66 5 ; 9 66 6s 66 


NOTE:—7.9% increased speed requires 24% additional power. 


WORK DONE FROM TEST ON NO. 1 MACHINE: 


CYLINDER SPEED OUTPUT 
900 rev. per min. 70 bushels of oats per hour 
1100 66 6 “ce 40 6é 66 66 sé sé 


At the higher speed there were frequent table stoppages due to plugging 
and it is probable that there was grain being carried over in the straw. 
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DISTRIBUTION OF POWER TAKEN—PROPORTIONS ESTIMATED 
—THE TOTAL BEING METERED FROM ‘THEOL, ON ios 


Speed of cylinder—940 rev. per min. 


BELTS 


BEARINGS Oe ia 
PART LOSS LOSS WINDAGE 
Cuneree and Main Belt oO 170) oO 
Feed Table 
Band Cutter ‘ 4 A ey 
Feed Rake | 
Drum Cylinder 2 126 2 
Decks | A ro 0 
Grain Cleaner Fan om At 5 
Grain Auger 
“ “Flevator n2 il 0 
Tailings Elevator 1 i 0 
and Auger 
Total without windstacker 1.6 2.9 LA 
Windstacker PZ a2 28 
1.8 Heil 7 


Total Power—9.1 (losses) + 4.4 (work) =13.5 h.p. 


At—Increased speed (1100) on cylinder 
( 730) on windstacker 


BEARINGS BELTS 


LOSS LOSS WINDAGE 


Total Power—12.4 + 4.4=16.8 hp. 


TOTAL 
LOSSES 


TOTAL 
LOSSES 


TQ 


1.4 


Speed of windstacker—625 rev. per min. 


WORK 
DONE 


Pie Biel le RIN 
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Fig. 3.—The grain delivery side of the machine. 
drives with small drive pulleys and tightener. 


Note again the crossed belt 
It has been suggested that cor- 


rections be made to avoid crossed belts if possible, 


3. The windstacker of many ma- 
chines requires more power than the 
rest of the machine, due to the use of 
too large a discharge pipe necessi- 
tating the handling of a large volume 
of air in order to have the necessary 
velocity to deliver the straw. 

4. Belting losses are too high, 
caused by tight and crossed belts on 
drives with short centres. 

5. Excessive bearing friction in 
some cases due to bending shafts in 
bearings where the drives are on short 
centres and belts tight. 

6. New machines require about 
-double the power until run-in. 

At the higher speed there were 
frequent table stoppages due to plug- 
ging and it is probable that there was 
grain being carried over in the straw. 


SUMMARY 


It is to be noted from the tabulation 
of the distribution of power that 
savings can be effected in belting and 


windage losses. The use of roller 
chain and sprockets as a substitute 
for the present belts and pulleys on 
short drives should reduce the bearing 
and belt losses by 1 to 2 horsepower, 
and the use of a small pipe on the 
windstacker would allow a speed 
reduction from 600 rev. per min. to 
about 400, and save about 1 to 1% 
h.p. more, making the total power 
required between 10 and 11 horse- 
power—input—when threshing 70 
bushels of oats per hour with average 
grain. 

The use of ball bearings would not 
materially reduce the power as long 
as the plain bearings are in line and 
well lubricated. Lack of lubrication 
on plain bearings will result in exces- 
sive losses. On our test a bearing 
ran dry and increased the load over 
2146 h.p. The use of ball bearings 
would tend to retain easy running 
over a period of years and reduce the 
attention necessary. 
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Why not an Electro-Chemical Industry 
By A. S. L. Barnes 


@N DER the above heading the 
Electrical News of May 1 
this year contained an edi- 
torial which was inspired by 
an article in the same issue, an 
abstract of a paper on “Electricity 
and the Chemical Industries,’’ which 
had been read some little time pre- 
viously by Sir Alexander Gibb before 
the Institution of Chemical Engineers 
in England. ‘There are, of course, in 
operation in Canada today several 
electro-chemical and _ electro-metal- 
lurgical works of considerable im- 
portance, of which the Province of 
Quebec has the largest share. ‘The 
editorial mentioned above was chiefly 
concerned with one particular section 
of the electro-chemical industry, viz: 
the synthesis of ammonia, which 
comes under the general term ‘‘nitro- 
gen fixation.” 


Nitrogen fixation, for reasons which 
will be given later, is not of so much 
direct interest to the electrical en- 
gineer now as it was some years ago, 
before the synthetic ammonia process 
occupied its present important posi- 
tion. In Canada, however, much of 
its interest remains, especially in 
Ontario and Quebec—owing to the 
presence of abundant water power 
and the lack of coal. The synthetic 
ammonia process, if established in 
these provinces, would almost cer- 
tainly be supplied with hydrogen 
obtained _ electrolytically. This 
would result in much more electrical 
power and energy being required 
than would otherwise be the case. 


SOME COMMERCIAL USES OF 
NITROGEN 


Nitrogen, in combination with 
other substances, is used in many 
industries of which the manufacture 
of dyes, nitro-cellulose lacquers (e.g., 
Duco varnish), artificial silk, explo- 
sives and fertilizers, are today the 
most important. 

For those who are not conversant 
with the subject of nitrogen fixation, 
the following may be of interest: 
Nitrogen we know forms four-fifths of 
the air we breathe; in chemical 
combination with other substances it 
forms an essential constitutent of the 
structure and bodies of all living 
things on this earth, plants and 
animals alike, and while plants obtain 
their nitrogen either from the soil or 
from the atmosphere through the 
agency of bacteria, all other creatures 
obtain their nitrogen either through 
feeding on plants or on animals, or 
both. Besides, being an essential to 
all forms of life, nitrogen is, paradoxi- 
cally, essential to nearly all kinds of 
those materials (explosives) with 
which man is accustomed, in war time, 
to destroy life. 

Nitrogen, being a constitutent of 
plant -life"is found) in coal” andwas 
recoverable from that material, in the 
manufacture of coal-gas and coke, in 
the form of ammonia. It is usually 
combined, at gas and coke works, 
with sulphuric acid to form ammo- 
nium sulphate which is an excellent 
fertilizer. Nitrogen is also present 
in the deserts of northern Chile where 
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vast quantities of rock, lying only two 
or three feet below the surface, yield, 
with suitable treatment, the well 
known Chilean nitrate of soda which 
is also a good fertilizer. 

These two sources of nitrogen were, 
until about 20 or 25 years ago, the 
only sources of ‘‘fixed’’ (or chemically 
combined) nitrogen, of any import- 
ance, in the world. 


NITROGEN FIXATION 


“Nitrogen fixation” is a term ap- 
plied to artificial means for com- 
bining the nitrogen of the air with 
other substances so that use may be 
made of it. It may be here remarked 
that gaseous nitrogen uncombined 
with any other elements or com- 
pounds is of very little value to man 
at the present time; its use in electric 
lamps and transformers is, relatively, 
insignificant. 

The history of the nitrogen fixation 
industry is not unlike that of the 
world, in which “‘kingdoms rise and 
wane.” 


THE ARC PROCESS 


For many years the arc process held 
sway and was especially successful in 
Norway where large amounts of very 
cheap hydro-electric power gave it an 
advantage which was not readily 
available elsewhere. In this process 
air is blown through an electric arc 
and some of the oxygen combines 
with some of the nitrogen to form 
nitric oxide (NO) which is then cooled 
rapidly and mixed with more air, this 
results in the formation of nitrogen 
peroxide (NO,). The nitrogen per- 
oxide is then passed upwards through 
huge towers down which water is 
trickling; this produces nitric acid, 


which may be sold as such or may be 
combined with other materials to form 
nitrate of lime, ammonia, nitrate of 
ammonia, etc. The arc process is 
very inefficient and all efforts to 
improve it in this respect have, so far, 
failed to produce any commercially 
satisfactory result. 

From the standpoint of the electri- 
cal engineer it is unfortunate that this 
process could not be more generally 
adopted throughout the world than 
it is. The process is simple, labor 
cost is relatively low and it is capable 
of intermittent (off-peak) operation 
but, for commercial success, a large 
plant requiring a very large amount 
of very cheap power is essential. 


‘THE CYANAMIDE PROCESS 


The calcium cyanamide process is 
the next one to be considered. In this 
process nitrogen is blown through steel 
drums containing hot calcium carbide, 
the reaction being CaC, + N, = 
CaCN,-+C. Each drum has a carbon 
rod through its centre and around 
this rod is packed the carbide; cur- 
rent is passed through the carbon rod, 
thus heating the carbide and nitrogen 
is blown through the drum. ‘The 
reaction is exothermic after it is once 
started so that the current can be 
shut off and the process continues 
automatically until it is completed. 

Calcium cyanamide is itself a fairly 
good fertilizer and has been exten- 
sively used, especially for cotton 
growing, but it has some undesirable 
characteristics and has within recent 
years been used as a starting point 
for the manufacture of other nitro- 
genous fertilizers and materials. The 
nitrogen required for the process is 
obtained by liquefying air and boiling 
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it off, the oxygen being usually 
wasted. ‘This process is in operation 
in Canada at the works of the 
American Cyanamide Company, Nia- 
gara Falls, Ont.; it is the only branch 
of the nitrogen fixation industry at 
present established in this country. 


Tue SyNTHETIC AMMONIA PROCESS 


The third, and now by far the most 
important, of the nitrogen fixation 
processes, is the synthetic ammonia 
industry, the history of which.forms 
one of the most remarkable instances 
of the value of scientific research. 

The synthetic ammonia process 
consists, essentially, in combining 
nitrogen and hydrogen chemically. 
This is accomplished, commercially, 
in the presence of a catalyst, at high 
temperature and under great pressure. 
Certain chemical reactions will not 
take place unless there is present 
some element or compound (to which 
the name catalyst has been applied) 
which, while in no way entering into 
the chemical reaction which it is 
desired to bring about, is, nevertheless 
absolutely essential. For any given 
purpose some catalysts are better 
than others in that they accelerate 
this reaction and in that the period of 
their effectiveness is of longer dura- 
tion; also some are much less costly 
than others. For these reasons ex- 
tensive research has been carried on 
in connection with catalysts for 
various chemical processes in order to 
obtain the desired characteristics at 
the lowest cost. ‘The particular cata- 
lyst used in any process is usually 
kept secret as it is in many cases the 
key to the success of the process. 


VARIANTS OF THE SYNTHETIC 
AMMONIA PROCESS 

There are several variants of the 
synthetic ammonia process—the es- 
sential features are the same in all but 
they differ in certain details. The 
variants are: 

1. The Haber process developed 
and used in Germany. 

2. The modified Haber process 
developed and used in England. 

3. The Claude process developed 
and used in France and employed in 
various other countries. 

4. The Casale process developed 
and used in Italy and employed in 
various other countries. 

5. The Fauser process developed 
and used in Italy and a few other 
countries. 

6. The ‘‘American’’ process de- 
veloped by the Fixed Nitrogen Re- 
search Laboratory of the United 
States and used in that country. 

7. The Mont Cenis process being 
developed in Germany. ‘This last is 
said to use a more efficient catalyst 
than any of the others and to give a 
considerably increased yield although 
much lower temperature and pressure 
are employed. 

As a matter of fact, since the Haber 
process is the forerunner of all these 
others, and the underlying principles 
of all are the same, it may be said that 


they are all ‘‘modified Haber”’ pro- 


cesses. 


DEVELOPMENT OF THE SYNTHETIC 
AMMONIA PROCESS IN VARIOUS 


COUNTRIES 
As might be expected, Germany 
leads all other countries in her 


development of the synthetic am- 
monia (Haber) process. In that 
country about 600,000 tons of the 
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nitrogen of the air are being fixed 
annually and this quantity is in- 
creasing rapidly. Most of this enor- 
mous tonnage is turned out by the 
synthetic ammonia process and by 
far the greater part goes into the 
manufacture of fertilizers. 

Until about six years ago the 
artificial nitrogenous fertilizer. market 
was dominated by Chilean nitrate of 
soda; the Nitrate Producers Asso- 
ciation fixed the prices for the coming 
year and the price of by-product (gas 
works) sulphate of ammonia, nitrate 
of lime, calcium cyanamide, 
were, perforce, regulated accordingly. 
This situation is now completely 
changed. ‘Two years ago the Chilean 
nitrate situation was so desperate 
that the producers, one after another, 
closed down their plants until from 
there being about 92 in operation 
only about 27 remained active. There 
is an export tax on Chilean nitrate 
and the trade is, or was, of such im- 
portance that this tax provided the 
Chilean government with about half 
of its total annual revenue; 
trate producers asked the government 
to relieve them of at least a portion 
of this tax but the government re- 
fused, although it is assisting in other 
ways, and the producers are now 
modernizing their plants and methods 
as the only means of saving them- 
selves from complete extinction. 

In addition to this almost complete 
disorganization of the Chilean nitrate 
industry the by-product ammonia 
industry has also been so seriously 
affected that gas-works ammonia has 
been almost reduced to the status of 
a waste product, a position which it 
held in the early days of the gas 
industry, before its value was appre- 


etc., 


the ni- , 


ciated and before any market for it 
had been built up. 

The reason for this great change is, 
simply, that in recent years the syn- 
thetic ammonia process has been 
successfully developed and a huge 
industry built up. The synthetic 
product is both cheaper and better 
than the ammonia by-product of the 
gas and coke works. Moreover, nitro- 
gen ‘‘fixed’’ by this process is cheap en- 
ough to permit of the commercial con- 
version of theammoniainto other nitro- 
gen compounds, e.g., into nitric acid 
by combining it with oxygen. 

The demand for fixed nitrogen 
thrdughout the world is increasing 
by about 100,000 tons per year, the 
total demand at present being about 
1,500,000 tons. 

The data already given will serve 
to show how important the synthetic 
ammonia process now is as a world 
industry. Among other things, some 
observations on the possibility of its 
establishment in Canada will be given 
in the next section of this article, 
more especially from the point of view 
of the electrical engineer. 

In the former section of this article, 
the phenomenally rapid growth of the 
synthetic ammonia industry was indi- 
cated, and the statement was made 
that the direct interest of the electrical 
engineer in nitrogen fixation is not now 
so great as formerly. Table I shows the 
reason for this diminished interest. 


ENERGY REQUIREMENTS FOR 
SYNTHETIC AMMONIA PROCESS 


The aggregate capacity of the 
synthetic ammonia plants of the 
world far exceeds that of the arc and 
cyanamide plants combined—the 
ratio is, or soon will be, about 31% to 
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TABLE I.—ENERGY TO FIX NITROGEN 


Approximate kw-hrs. 


Process required per ton of 
nitrogen fixed 
Artes). 253 oes ee ee nee oaiee! 2 yc eet se eee 61,000 
Cyanamnides, . baieybeas:: See ce... ene 14,000 
Synthetic Ammonia | 
Hydrogen obtamerdselectroly tically :42% « cheaeeees 16,000 
Hydrogen obtained by chemical means.......... 4,000 


1, and the aggregate capacity of the 
synthetic ammonia plants which ob- 
tain their hydrogen chemically is 
much greater than that of those 
which obtain it electrolytically. It 
is evident, therefore, that the total! 
amount of electric power utilized in 
the nitrogen fixation industry to-day 
is only a fraction of what it might be 
ifallthe nitrogen were being fixed bv the 
arc, or even by the cyanamide process. 

It is, however, true that the 
aggregate capacity of the synthetic 


ammonia plants which obtain their 
hydrogen electrolytically is about 
100,000 tons of nitrogen (fixed) per 
annum, of which Italy has 47,000 and 
Japan 40,000; the other countries 
being the United States, Spain, Swit- 
zerland and Sweden, with plants of 
very small capacity. 

The energy required for the fixation 
of 100,000 tons of nitrogen, including 
that required for obtaining the neces- 
sary. hydrogen electrolytically, is 
about 1,600,000,000 kw-hr., which, 


TABLE II.—SYNTHETIC AMMONIA PLANTS IN OPERATION OR 
UNDER - CONSTRUCLTION@IN 19277 ; 


Country No. of Approximate Aggregate Capacity Total 

Plants in Tons of Nitrogen per Aggregate 

Annum. Capacity 

Tons of 

Nitrogen 

Under per 

In Operation Construction Annum 

Germany 3 500,000 300,000t 800,000 
France 14 55,000 92,000 147,000 
England 2 20,500 55,100 75,600 
United States 9 24,800 35,900 60,700 
Italy 8 57,400 18,000 75,400 
Japan 3 41,600 12,600 54,200 
Belgium 4 11,000 17,500 28,500 
Six other Countries 8 11,800 22,500 34,300 
TOLAL 51 ' 722,100 553,600 1,275,700 
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at 100 per cent. load factor, represents 
over 180,000 kilowatts. The plants 
“in Italy, must, therefore, require 
about 80,000 and those of Japan 
approximately 72,000 kilowatts. 

Table II shows where the greatest 
development of the synthetic am- 
monia industry has taken place. 
New plants are being built and 
existing ones are being enlarged. 

In Italy, probably, even more than 
this amount of power is required, 
since in some, at least, of her plants 
the nitrogen required is obtained by 
burning hydrogen in air, whereby 
water is formed, nitrogen being left. 

Where this is done, more hydrogen, 
and therefore more electric power, 
will be needed than is represented 
by the 16,000 kw-hr.shown in Table I. 

Much the greater part of the nitro- 
gen fixed throughout the world by the 
synthetic ammonia process is fixed at 
plants where the necessary hydrogen 
is obtained by passing steam over hot 
coal or coke (CO +H,O=H, +CO,) 
and the electric power requirement is 
relatively small. Many of these 
plants are established right at the 
coal mines. Other chemical methods 
of obtaining hydrogen are also in use. 
Some plants utilize hydrogen which 
is a by-product of another industry— 
in such cases, the capacity of the 
synthetic ammonia plant is limited 
by the quantity of hydrogen available. 


Cost OF HyDROGEN IMPORTANT 

The question of hydrogen supply 
is a very important one in the syn- 
thetic ammonia process, as, under 
normal conditions, its cost is probably 
about 50 per cent. or more of the 
total cost of the process. 

The cost of electrolytic hydrogen 
naturally depends, to some extent, 


on the possibility of finding a market 
for the oxygen. It has been found 
to be commercially practicable to 
oxidise synthetic ammonia to nitric 
acid and some of the oxygen can be 
utilized for the manufacture of this 
acid, which is one of the basic ma- 
terials of industry. It should be pos- 
sible to find other commercial uses 
for by-product electrolytic oxygen, 
and every advance in this direction 
would lower the cost of the hydrogen. 

If hydrogen be obtained chemically, 
the amount of electrical energy re- 
quired by the synthetic ammonia 
process is relatively small, being only 
that required for pumps, compressors, 
pighting, etc. 


UsE oF OFF-PEAK POWER 

In considering the generation of 
oxygen and hydrogen by electrolysis, 
the question of utilizing off-peak 
power always comes up. It is claimed 
that electrolytic cells for this purpose 
are capable of carrying heavy over- 
loads without injury, although with 
some loss of efficiency. Again, the 
current may be turned on and off ata 
moment’s notice without difficulty. 
These facts make the possibility of 
using off-peak power for water elec- 
trolysis look very attractive, and so 
it is, merely from the point of view 
of power. - 

It must be remembered, however, 
that, with great variations in the out- 
put of the electrolytic cells the capital 
cost of plant other than the cells will 
be relatively heavy, because of the 
need for increased capacity—there 
would also, in all probability, be need 
for storage facilities for the gases; 
also deterioration of the cells would 
probably be more rapid under over- 
load conditions. 
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NITROGEN FIXATION IN CANADA 


It was stated in the former section 
of this article that there is in Canada, 
at present, only one nitrogen fixation 
plant—that of the American Cyana- 
mide Co., at Niagara Falls, Ontario. 
This plant was established in 1908. 
Many experts have expressed the 
opinion that it is unlikely, owing to 
the position now occupied by the 
synthetic ammonia process, that any 
new cyanamide plants will be built. 
Even the great plant in Norway, 
which utilizes what is probably the 
cheapest water-power in the world, is 
being changed over to the synthetic 
ammonia process. 


ESTABLISHMENT IN CANADA OF THE 
NITROGEN FIXATION INDUSTRY 


The question of establishing a 
nitrogen fixation industry in Canada 
needs very careful consideration. 
First and foremost is, perhaps, the 
matter of markets. Ifa large market 
for any given commodity exists, there 
is a chance for a new product to 
establish itself fairly quickly if it has 
the advantage of lower price or better 
quality or both, but if it be a matter 
of creating a market or of increasing 
an existing small one, the process is 
likely to be slow, unless definite, 
active steps are taken, by advertising 
in one way or another, to accelerate it. 

In this connection, and with special 
reference to fertilizers, Col. Pollitt of 
British Synthetic Ammonia and Ni- 
trates Ltd., made the following state- 
ment in an address last May: ‘In 


general, it is not worth while con- - 


sidering the creation of local factories 
until there is an assured home market 
for a sufficient tonnage to justify a 


separate works. The preliminary 
testing of the market, research into 
the best types of fertilizers for the 
particular condition of the country 
and the education of the farmer, are 
best carried out by means of imports.”’ 
Later on in the same address he adds: 
‘‘But the new processes are so expen- 
sive in capital costs that the greatest 
care should be exercised in deciding 
on the size and design of a plant before 
going in for the large expenditures 
involved.”’ 

In view of the present status of the 
three great nitrogen fixation processes 
to which attention has been drawn in 
this article—the only ones, out of 
many, that have been established on 
a large commercial basis—it appears 
that the synthetic ammonia process 
is the one that should be considered. 
Among the various modifications of 
this process it will probably be found 
that one is better suited to certain 
local conditions than any of the 
others. For example, it may be 
necessary, for certain reasons, to 
consider the use of several plants of 
moderate size installed at various 
points rather than one very large 
plant. Such necessity might exist 
where electric power for the pro- 
duction of hydrogen was available in 
relatively small amounts at several 
points, or where, as, perhaps, in 
Western Canada, the development 
of a local market might be possible, 
but where transportation costs were 
a bar to the ready building up of more 
distant markets. 

Again, while in Ontario and Quebec 
it would seem natural to consider 
obtaining hydrogen electrolytically, 
in Alberta and Saskatchewan the use 
of coal and lignites would certainly 


PHE- BULLETIN 


389 


DOMME 


come under review for the production 
of hydrogen by the water-gas process. 


COMPLETE CHEMICAL FERTILISERS 

The most recent development in 
the manufacture of fertilisers is the 
production of materials containing, 
in chemically combined form, nitro- 
gen and phosphorus, or nitrogen, 
phosphorus and potassium. Studies 
are being made of the actual needs of 
various countries, and the proportions 
of these constituents are varied to suit 
those needs. 

Germany and England are believed 
to be the only countries exporting any 
considerable amount of artificial ni- 
trogenous fertilisers and the two great 
chemical combines—Interessen Ge- 
meinschaft Farbenindustrie A-G., and 
Imperial Chemical Industries Ltd., 
respectively—(known as the “IJ.G.”’ 
and the “I.C.I.””) are conducting 
research, not only within the confines 
of their own countries but also abroad 
The I.C.I. for example, is investiga- 
ting conditions in India, China, 
Brazil, South Africa and several other 
countries, with a view to developing 
markets. 


USE OF FERTILISERS 

As indicating what the possibilities 
of the use of fertilisers might accom- 
plish in Canada, the figures in Table 
Itl are’ of» interest. ‘These (excépt 
those for Canada and the U.S.) were 
selected from a table given in an ad- 
dress delivered by F. C. O. Speyer at 
the International Nitrogen Confer- 
ence held last May on board ship on 
the Adriatic Sea. 

These figures indicate that, in 
Western Canada, instead of a “ bum- 
per’? crop of 550,500,000 bushels 
which, it has been estimated by the 


TABLE III—AVERAGE YIELD 
OF WHEAT 
Average Yield of 
Wheat 
Bushels per acre 


Country (3 years 1924-1926 
inclusive) 
Denmark 41.2 
Netherlands 41.0 
Belgium 38.1 
Great Britain on Baa 
Germany 26.5 
France 20.8 
Canada es 
Jugoslavia 16.2 
United States 14.1 
Rumania 11.8 


Government, is being harvested this 
year, this quantity, huge though it is, 
would, on the basis of Denmark’s 
average for three years, have been 
about 1,305,000,000 bushels or more 
than two and one third times as much. 


TABLE IV.—FERTILISER USED 


PER ACRE 
Lbs. of Fertiliser 


Country Used per Acre 
Holland 647 
Belgium 513 
Germany 200 
United States 6.5 
Canada 4.75 


In the Globe (Toronto), recently, 
were quoted some figures given by 
Mr. Lynch, Director of the Depart- 
ment of Natural Resources, Ottawa, 
in which the amount of fertiliser used, 
per acre, by various countries, was 
given as per Table IV. 

Although definite information is 
not available, it is reasonable to 
assume that some proportion of the 
large amount of fertiliser used in 
Holland is employed in the growing 
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of that country’s wheat crop. On 
comparing, therefore, the above 
Table with the preceding one it will 
be seen that the use of fertiliser has a 
significant effect on the crop yield. 
CONCLUSION 

An attempt has been made to pre- 
sent, in very brief outline, the present 
general situation regarding nitrogen 


fixation; it has not been possible 
within the scope of this article to go 
into any great detail regarding any 
one portion of the subject. The whole 
matter is, however, assuming greater 
importance every year all over the 
world and is bound to become of 
steadily increasing importance in 
this country.—Electrical News. 
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Setting Poles with Dynamite 
By F. F. Johnson, Florida Power and Light Company 


#MAGINE your amusement and 
curiosity if you happened along 
in time to see a line construction 
gang go through the silly act of 
standing a fifty foot pole on end on 
the surface of the ground and then 
see the men stand back with rope 
guys and wait as if they expected the 
mythical ~ Paul. Bunion’ to come 
along with his hundred pound ham- 
mer and drive the pole to its required 
depth. But how your curiosity would 
turn to awe when you felt a slight 
earth rumble and witnessed the above 
pole sliding gently into the ground to 
a depth of eight, ten or twenty feet. 

This is an everyday occurrence in 
Florida. The method of setting power 
and telephone line poles with dyna- 
mite had been developed into an art. 

The story goes that several years 
ago the predecessors of the Southern 
Bell Telephone Company were erect- 
ing a telephone line between Indian 
River City and Orlando, Florida, 
which route included extremely wet, 
mucky swamp land. During the 
course of construction, a laborer in 
one of the gangs professed that he had 
been a “‘powder monkey” by trade 


and he insisted that the foreman give 
him a chance to blow a couple of holes 
in the muck and soft ground and then 
see if they couldn’t jam a pole into 
the hole before it caved. Sure enough, 
the soil flew straight up, leaving an 
irregular unstable hole into which a 
pole was inserted to the required 
depth. This method worked out 
fairly well except when the hole caved 
too soon or the pole when once down 
came popping out as though it had 
hit a powerful spring. It happened 
that the foreman in charge of this 
particular gang was rather a playful 
sort and after wondering for some 
time just how high in the air a pole 
would go if stood on end over the 
powder hole before a blast, he let his 
curiosity get the better of his judg- 
ment—so he tried this thing which 
had kept him awake nights. When 
the “joke shot’’ responded to the 
electrical current from the shooting 
battery, all present were dumb- 
founded that the pole did not go 
rocketing skyward, but instead, qui- 
vered once and then settled into the 
ground without the flying of dirt as 
from the previous blasts. 
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With this start a study of the use 
of explosives in pole erection has led 
up to its present state of efficiency in 
soil conditions comparable with those 
in Florida. 

Following is a brief outline of the 
present day method developed by the 
Florida Power & Light Company 
after experience in building more than 
a thousand miles of wood pole trans- 
mission lines. It must be remembered 
however, that one cannot take this 
article into the field and get results 
immediately. Although the method 
is applicable to conditions ranging 
from nearly dry soil to wet, mucky 
swamp land, considerable practice is 
required to arrive at encouraging 
results, particularly if long, heavy 
poles are used. 

For swamp land at the pole 
location, a 114 inch pipe is worked 
into the ground by employing the 
use of a 4 inch rod for a plunger in- 
side the pipe. With this agitation at 
the point of piercing, the pipe is easily 
pushed downward by the weight of 
two men applied on Stilson wrenches 
at opposite sides of the pipe. The 
pipe is forced to a depth representing 
the depth desired to set the pole, the 
plunger rod removed, and several 
sticks of dynamite dropped into the 
pipe and pushed to the bottom. 
Oftentimes when there seems to be 
danger of the pipe clogging with earth 
when driven, a blasting point is used. 
This is nothing more than an eight 
inch length of 1/4 inch pipe flattened 
out wedge shape on one end and 
coupled to the drill pipe, thereby 
allowing the pipe to be driven with 
mauls. In this case after the dyna- 
mite had been inserted, the drill pipe 
may be unscrewed from the blasting 


point. It is evident with this scheme 
that a new point is required for each 
shot. 

The drill pipe is lifted out while the 
charge is held in position by a stick 
or wooden rod and is ready for the 
pole which is set directly over the 
dynamite. 

When the blast occurs, the pole 
quivers and hesitates a moment, 
then slides into a hollow cylinder 
formed in the muck or soil by the 
force of the expanding explosive gases. 
The weight of the pole at the instant 
of fire tends to prevent an upward 
thrust and what little ground dis- 
turbance takes place is seen around 
the pole. ‘There is no sharp report, 
but rather a dull thud. As the pole 
slides into place, gases from the shot 
leak out between the soil and the 
circumference of the pole. This pres- 
sure would indicate that the confined 
gases tend to retain the pocket walls 
awaiting the pole. 

No advice can be given as to 
quantity of dynamite to be used. 
This is something to be worked out by 
each individual foreman. With prac- 
tise a man can make a close estimate 
of required powder for a certain depth 
under certain soil conditions. Varia- 
tions in depths and soil conditions 
make dynamite requirements vary 
from three to twenty sticks. In one 
instance a 65 foot pole was set to a 
depth of 25 feet in a muck sand ojus 
rock formation with one shot of 17 
sticks of 40 per cent. dynamite. 

A great upheaval of soil about the 
pole indicates an overcharge. Like- 
wise, when a pole neither punctures 
the earth’s surface nor goes to re- 
quired depth, an insufficient amount 
of dynamite has been used. To 
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correct a “‘jam”’ the drill pipe must 
be worked at an angle to a point under 
the butt of the half set pole and a 


fresh charge inserted. When exploded 
this will, as a rule, send the pole to 
the required depth.—O. B. Bulletin. 
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Television 


m2 HE publicity given to trans- 
mission of moving pictures 
by radio brings up the ques- 
tion as to what extent de- 
velopment has been made in this 
direction. Television of November, 
gives the opening chapter of a book 
by Raymond Francis Yates, entitled 
A.B.C. of Television in which this 
question is answered and from which 
the following has been taken. 

In 1884, Paul Nipkow, a more or less 
obscure German experimenter, ap- 
plied for a patent on what he very 
aptly called an ‘“‘electric telescope.”’ 
Nipkow was no idle dreamer, for his 
patent specification, No. 30105, which 
is still available at the German patent 
office did something more than merely 
anticipate an approximation of con- 
temporary television equipment; he 
prescribed it with precision. Minus 
a few modern conveniences and 
scientific refinements that were quite 
unknown in Nipkow’s day, the pre- 
sent television receiver and trans- 
mitter is built, bolt for bolt and 
gadjet for gadjet, as this sanguine, 
hard-headed Jules Verne would have 
built it, at that time. 

It is true that many of our greatest 
inventions are mere. adjuncts to our 
senses; mechanisms that provide 
sensory projection or extension into 
realms beyond natural limitations. 
The telephone and radio, permit us to 
hear over appalling distances. Roent- 
gen’s X-ray and the microscope per- 


mit a marvellously intimate examina- 
tion of matter. Television equips our 
eyes with a magic telescope, so to 
speak. Television is but another 
accessory for our most important 
sense, providing a practical realiza- 
tion of that age-old yearning to see 
over distances that defy our optical 
powers. 

Although the fundamentals of see- 
ing electrically were known to the 
writer, seeing his first practical de- 
monstration held a fascination that 
almost bordered on awe. Here was 
the laughing face of a man whose 
actual physical being was located in 
an obscure room of a great factory 
several miles distant. Not a single 
movement eluded the keen, watchful 
eye of the mechanism before which he 
sat while the electrical equivalents of 
his likeness were flung into the great 
amphitheatre of space. His voice, 
perfectly synchronized with the move- 
ment of his lips, added a touch of 
realism—and there was the smoke 
from his cigarette! 

The picture, measuring about 4 by 
5 inches, was in tones of pinkish-red, 
a color which represents the spectrum 
of the gas, neon, contained in a special 
electrical lamp capable of jumping all 
the way from total darkness to full 
brilliancy as many as 100,000 times 
per second. ‘The picture was divided 
up into 48 thin strips, each strip being 
separated by a very thick line of 
black. 


FHE  BOLEETIN 


‘ 


393 


MMNENNTTNTTNTATTTT ATCT TTT 


Much like the movies of old, the 
reproduction at times 
drifted from the field of vision only 
to be coaxed back into position by the 
operator. Judged by the high 
standards of present-day photo- 
graphy, this illusion was unmistak- 
ably crude but the fact that tele- 
vision had reached even such an 
immature state of perfection was in 
itself a significant happening. At 
least the man could be easily recog- 
nized and even such a slightly tan- 
gible thing as the smoke from his 
cigarette was sufficient to cause 
registration. Surely one could not 
help but be sanguine over the stag- 
gering possibilities of this new art. 

Due to the highly imaginative and 
at times flagrantly speculative 
musings of the Sunday newspaper 
writers, television is at the moment, 
however, too enthusiastically ap- 
praised by the lay public. Already 
the public is talking of the imminence 
of home television perfected to a de- 
gree where it will be possible to enjoy 
a football game or a _ presidential 
inauguration from the vantage point 
of a luxurious living-room chair. 
While the patriarchs of engineering 
admit the possibilities, they seriously 
question the imminence, unless some 
unforseen development completely 
revolutionizes present practice. It 
must be conceded that appalling 
technical difficulties at present stand 
between football games and living- 
room walls. In the same breath it 
must be maintained that, even with 
the modest development that has 
taken place, television is practically 
ready for domestic application. Al- 


stubbornly 


though the scope of the scenes scanned 
cannot include anything more pre- 
tentious or sizeable than intimate 
likenesses of broadcasting performers, 
the lure, the novelty and captivating 
fascination of the feat brings it within 
the possibilities of immediate com- 
mercial exploitation. Television is, 
by way of comparison, in its earphone 
stage of development. 

The least that may be said is that 
television is ready to court the 
attention of that vast army of radio 
experimenters who so enthusiastically 
mastered the mystery of communi- 
cation without wires. ‘To the legion 
of amateur pioneers, television falls 
as a rightful heritage; it needs their 
patient hands and ingenious minds. 
Broadcasting received its original 
impetus from the inquisitive dabblers 
of 1920, who, through their activity 
in the fabrication of home-made 
receivers, brought the manufacturers 
rushing to the public with merchan- 
dise to satisfy a theretofore un- 
dreamed of demand. 

Contrary to what appears to be the 
public notion, television is neither 
involved nor complicated. Some are 
inclined to measure the intricacy of a 
machine by the marvel of its product. 
This analysis does not always hold. 
It certainly does not hold in television. 
Living pictures are available to an 
ordinary radio receiver, the only 
accessory apparatus at present needed 
being a metal disc, an electric motor, 
and a neon lamp, which may now be 
purchased from a dozen different 
radio manufacturers. The only re- 
maining requisite is the zeal and love 
for adventure in science-land. 
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Douglas B. Kennedy 


On Tuesday, September 25th, 1928, 
in Toronto General Hospital, D. B. 
Kennedy AuuMid) er... H:,.. aV.C., 
passed away. 

Dr. Kennedy was born in Pem- 
broke, Ont., and after attending 
public and high school there, entered 
Queen’s University, from which he 
graduated in Medicine in 1902. He 
served for a year as house-man in the 
Water Street Hospital, Ottawa, and 
was then appointed Ship’s Surgeon 
to the Elder-Dempster Line, operat- 
ing on the West Coast of Africa. 
Returning to Canada in 1907, he 
engaged as physician in construction 
work for Messrs. Foley, Welsh and 
Stewart at Abitibi Crossing, during 
the construction of the Grand Trunk 
Pacific Railway. In 19138, he became 
a member of the staff of the Rotunda 
Hospital at Belfast, returning to 
Canada in the spring of 1914. 

In November, 1914, he was gazet- 
ted Lieutenant Supernumerary, Army 
Medical Corps, later being attached 
to the Sixth Field Ambulance, 
C.A.M.C., and proceeding to France 
as Temporary Captain in September, 
1915. He was mentioned in des- 
patches several times for special 
gallantry under fire and was awarded 
the Military Cross, July 18th, 1917. 
In July, 1918, he was appointed 
Temporary Major and was demobi- 
lizedvin April 1019. 

Immediately after demobilization, 
Dr. Kennedy was appointed medical 
officer of the Nipigon Development, 
Hydro-Electric Power Commission 
of Ontario. During the lull in the 
construction work he was for a time 


on the staff of the Hamilton Sani- 
tarium. He attended the University 
of Toronto for the term 1922-23, 
receiving the Diploma of Public 
Health. After serving for a year as 
bacteriologist in the Department of 
Health, Ontario, he returned to con- 
struction work as a member of the 
medical staff on construction of the 
Welland Canal. Early in 1926 he 
re-engaged with the Hydro Electric 
Power Commission of Ontario as 
medical officer, first on the construc- 
tion of further plant at Nipigon and 
later in special work in Toronto. 

Camp life as a boy on the upper 
Ottawa; on the senior hockey team on 
tour for Queen’s; house-man in an 
Ottawa hospital; giving medical at- 
tention to an African explorer on a 
West Coast boat; operating on an 
Indian in the Northern Ontario bush 
with most primitive equipment; oper- 
ating on a Canadian soldier in a 
captured German hospital with 
French assistants; acting as doctor 
and nurse during an influenza epi- 
demic in a remote construction camp; 
the quiet fisherman on a trout stream; 
a laboratory man intent on careful 
investigation; such are glimpses of 
his varied and useful career, which his 
friends cherish, but above all the 
quiet, sincere and true man. 

In the passing of Dr. Kennedy, the 
profession lost a brilliant diagnosti- 
cian and an able industrial physician; 
the construction men, a kind and 
efficient friend who understood them 
whether native or foreign; and the 
growing youth, a sympathetic listener. 
“His life was an inspiration and his 
memory is a benediction.”’ 

WILLS MACLACHLAN 
JAR aS SI 
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Central Ontario System 


The Peterboro Council has decided 
to present a by-law to the people for 
the purchase of the gas plant in the 
municipality at present operated by 
the Hydro-Electric Power Commis- 
sion. 

* * * * 

An extension of the Peterboro 
Rural District to the village of Keene 
is now under consideration. ‘This will 
mean ani additional ten miles of line 
through one of the best farming 
districts in the country. 


** * * * 


The new 44,000 volt station erected 
by the Municipality of Whitby was 
put in operation for the first time on 
October 24th, 1928. This is a 750 
kv-a. station of the latest design and 
is equipped with Reyrolle switch 
gear. Provision has been made for 
the installation of a second 750 kv-a. 
transformer which will probably be 
installed during the coming year. 


**K f * * 


With reference to the last item of 
Central Ontario System news in last 
issue of the BULLETIN, we have receiv- 
ed the following acid comment: 
Your joke we think is quite a Frost, 
In-Clement as the weather, 

Dark and Drewry is your wit, 

Light as a Nattress feather. 

(Surtees thinks Mulholland is not a 
very good Iler.—Fd.) 


Niagara System 


Work is progressing on the new 26 
kv. line to Merlin. 
* * * * 
Construction of the new sub- 
station at Leamington is making good 
progress. 
* *k * * 
Sarnia Hydro-Electric System has 
completed the installation of new 
4,000-volt bus and switching equip- 


ment in sub-station No. 1. 
* * * * 


It is planned to extend the Merrit- 
ton sub-station to take care of 
additions to the industrial load which 
is growing rapidly. 

* * *f * 

The first 3,000 kv-a. transformer 
of the Ford City sub-station is now 
in service. ‘This takes care of the 
increased load at this point and 
relieves the present Walkerville sub. 

k *k * * 

Preparations are being made to 
supply 100 horsepower to a natural 
gas company at Glenwood. ‘This 
power will be used for purifying 
natural gas supplied to Hamilton, 
Brantford and other places in that 
district. 

* * * * 

Construction of a new distribution 
station to supply the town of La Salle 
and part of Sandwich Rural Power 
District has been started. The capa- 
city of the station will be 600 horse- 
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power, and is expected to be ready 
for use by December 15. 


* * * * 


Work was commenced on _ the 
erection of a step-down station in 
Searboro Township. . This station is 
to be of the semi-outdoor type, the 
control equipment to be housed in a 


brick and concrete building with the 
main transformers outside. It will 
have an initial capacity of 3,000 kv-a. 
and will serve Scarboro Township, 
Searboro Rural Power District and 
the Police Village of Agincourt. It 
is expected that the station will go 
into operation before the end of 
December. 


COLORED 
HYDRO LAMPS 


FOR CHRISTMAS DECORATIONS 


Nothing adds to the Christmas-like 
Spirit as do Colors. 
“Your customers could all use some 
Colored Lamps to help brighten the home 
at this Season. 

We carry a full stock of all standard 
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Smiths Falls-Kingston, 110,000 Volt, 60 Cycle 


Transmission Line 


r~IXTY cycle power from the 
Gatineau River as arranged 
under purchase agreement of 
December 28th, 1927, was deliv- 
ered through interconnecting lines to 
Kingston and the Central Ontario Sys- 
tem on November 28th, 1928. 

Power is carried from the Farmers 
Development on the Gatineau and 
the Bryson Development on the 
- Ottawa River by the Gatineau Power 
Company to their Val Tetrault sta- 
tion which is located within the 
city of Hull. From this point, it 
is carried along the shore of the 
Ottawa River over double circuit 
steel tower construction to a con- 
venient crossing at Remic Rapids 
which was the point for the supply 
as provided in the contract. 

From this point, it is carried by the 
Hydro-Electric Power Commission 
of Ontario over double circuit towers, 
a distance of approximately two 


miles to a junction point near the 
south-west corner of the municipal- 
ity of Ottawa. These circuits will 
supply the Ottawa district at 110,000 
volts, and will be extended southerly 


and westerly as required. The 
first line goes to. Smiths Falls. 
This line carries 477,000 cir. 


mils A.C.S.R. and is more or less 
standard, twin pole construction with 
ground wire and telephone circuit. 
At Smiths Falls, the energy is 
stepped down to 44,000 volts which 
is the voltage most generally used 
in both the Central Ontario and St. 
Lawrence Systems. This station was 
described in the Hypro BULLETIN, 
November, 1928. From this sta- 
tion, power is carried southerly over a 
wood pole line to connect with 
the existing St. Lawrence system at 
Brockville and a trunk line continues 
as a single circuit steel tower line in a 
south-westerly direction to Kingston 
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where it connects with the Central 
Ontario System. ‘This line will op- 
erate at 44,000 volts until the sta- 
tion at Smiths Falls is loaded at 
which time additional construction 
will be extended to Brockville or 
to Kingston or some other point on 
the Central Ontario System. 


there is considerable advantage in hav- 
ing independent circuits arranged so 
that they are remote from one another. 
Less interruptions are likely to occur. 

It is customary to design struc- 
tures of this sort so as to resist with a 
reasonable factor of safety, a 60- 
mile wind across the line, 7.¢., 8 lbs. 
per sq. ft. on the projected area of 
the conductors when covered with 
half inch radial thickness of ice. This 
line was designed so as to conform 
to that standard. 

The line was constructed in a very 
short time. A great many men were 
available for construction work on 
this line during the Fall of 1928 as 
the 200-mile, 220-kv. Gatineau line 
was being completed during Sep- 
tember. Several thousand dollars 
were saved in organization costs by 


Fig. 1—A general vwew of the line. 
is shown 1n the foreground. 


A rock footing in limestone 
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Fig. 2—Detatls of rock footing near Battersea. The extra holes shown tin the stub 
angles are provided so that legs can be telescoped so as to fit the uneven rock founda- 
tion without having to do any blasting. 


having these gangs all ready to move 
in. The line is 49- 5/8 miles long. 
There were 232 standard suspension 
towers, 20 semi-anchor and 16 trans- 
position towers, these latter are shown 
in Fig. 4. The conductors change 
places—one-third of a roll without 
any dead ending and the towers are 
therefore required two at a time. 
The average span is 984 feet. 

Work was commenced August 5rd, 
1928. It was necessary to assemble 
and deliver to the various sites, over 
two million pounds of material, of 
which 1 1/3 million lbs. was for tow- 
ers) some 75,000 pieces of steel 
and over 180,000 bolts were put in 
place. Work was completed and 
line was tested out on November 
14th, 1928. 

This single circuit line was laid 
out largely in comparatively rough 
country with quite long spans in an 


attempt to cut this single circuit cost 
toa minimum. ‘he standard tower 
is probably the most economical 
structure of this type in use to-day. 
Flexible types may be cheaper but 
they do not have as great a resistance 
to loads in the direction of the line. 
It weighs 3,900 Ibs. to which should 
be added 575 lbs. for earth footing, 
or 775 lbs. for rock footing. During 
factory tests it was evident that this 
structure could support without fail- 
ure, when properly anchored, a hor- 
zontal load at a point approximately 
60 ft. above the ground of 14,500 
lbs., applied parallel to the line at 
the cross-arm. ‘There are few tower 
designs which will show as great 
mechanical resistance as this one and 
at the same time provide proper space 
through the tower for the centre 
conductor, provide overhang for the 
outside conductor to clear the shaft, 
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and provide suitable connections for 
these and the ground and telephone 
wires. 

Excepting for the 220 kv. Gat- 
ineau-Toronto line which was re- 
cently constructed, this line has the 
longest standard span which is oper- 
ated by the Commission. The stand- 
ard span for level country is 1,000 
Lees 

This tower, in addition to carrying 
the three conductors and a ground 
wire, is so arranged that a telephone 
circuit is attached to the tower. 


This was done so as to reduce the cost 
of the combination to a minimum. 
Telephone wires on independent poles 
would be more expensive. 


‘These 


Fig. 83—A semi-anchor tower with sus- 
pension equipment in rocky country. 


Fig. 4—A typical transposition tower. 
The brackets for the support of the 
telephone conductors can be seen. 


telephone wires were located 30 inches 
apart. In afew cases such as at wire 
crossings extra supports are provided 
between towers by putting in inde- 
pendent poles. For all other spans 
porcelain spacers have been inserted 
at intervals between the telephone 
conductors so that they could swing 
without getting together. 

The telephone conductors are 
cables, each composed of six strands 
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Fig.5—The type of country through which these 1,000 ft. spans have been constructed. 
This photograph was taken near Battersea on the east side of the Rideau Canal. 


of steel stranded about one core 
strand of aluminum, the outside 
diameter being approximately 3/16 in. 
The telephone conductors are trans- 
posed at each tower.:..There are 
eight transpositions in the power 
conductors. 

Owing to the nature of the terri- 
tory over which this line runs, two 
types of footings were used. One is 
called a grillage type, in which a net- 
work of beams and angles are placed 
approximately 7 feet below ground 
at each corner of the tower, the legs 
being carried to this buried grillage. 
For the rock conditions, the tower is 
secured directly to the rock by means 
of anchor bolts which are grouted in 
and split and wedged at the lower 
end. Where rock is encountered, 
the difference in elevation in the rock 
on each of the four legs, which are 
16 ft. apart, is a considerable prob- 
lem. This is taken care of by teles- 


coping the leg members, 7.e., numerous 
holes are drilled in the leg so that it 
can be fitted to the various elevations 
for the horizontal channel irons which 
are bolted to the rock. 

A standard type of suspension 
insulator was used on this line, eight 
at a time in the normal suspension 
position and ten insulators having 
extra mechanical strength, were used 
for dead-ends. 6,000 standard units 
and 1,200 of the special insulators 
were used on the line. 

The three conductors for the steel 
tower line were 477,000 cir. muls 
PEG R vas in the: case ‘of ‘the: line 
between Ottawa and Smiths Falls. 
They are so strung as to have a 
tension of 8,000 lbs. when loaded as 
above. The conductor has a diam- 
eter of .858 in., weighs .64 lbs. per 
foot and has a tensile strength of 
18750 Ibs. It consists. of seven 
strands of steel as a core and 26 
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Fig 6—Temporary 44,000 volt connection from steel 
tower line to Kingston substation. 


Fig. 7—Side view of 44 kv. outside switching structure at Kingston station. 
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Fig. 8—End view of 44 kv. switching structure, Kingston station. 


strands of aluminum in 2 layers 
around the core. 

The single ground wire is 5/16 in. 
diameter, high tensile, seven strand 
steel, weighing 1,110 lbs. per mile. 
It ,will have a maximum load of 
4,700 lbs. for the above loading 
assumptions. 

A short piece of wood pole con- 
struction to operate at 44,000 volts 
is shown in Fig. 6. This type of 


structure connects the steel tower 
line, which is seen in the background 
of the photograph, with the Kingston 
substation. These structures are 
generally on roads and on the streets 
of the City of Kingston. 

Two photographs of the Kingston 
substation which was described in 
the BULLETIN, November, 1928, ac- 
company this description of the con- 
necting lines. 
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New 5,000 kv-a. Synchronous Condenser 
for Oshawa Condenser Station. 


PITHIN the past year, 
J industrial expansion in the 
City of Oshawa has re- 
sulted in heavy increases 
in load supplied by the Commission 
to this area. This has necessitated 
not only increasing the capacity of 
the existing distributing station but 
also has made necessary the erection 
of a second station in the northern 
section of the City. 

Studies indicated that, with the 
increased load, a second transmis- 
sion line from Trenton to Oshawa 
would be required, and that in ad- 
dition an increase must be made in 
the synchronous condenser capacity 
at Oshawa. 

Accordingly a 5,000 kv-a., 1,200 
rev. per min. synchronous condenser 
has been purchased by the Com- 
mission and is now being installed 


alongside the existing 1,200 kv-a. 
unit in Oshawa Condenser Station. 

The building for the condenser 
station, which adjoins No. 1 Dis- 
tributing Station on the north, was 
originally built by the Seymour 
Power Company and contains two 
massive concrete engine foundations. 
The existing 1,200 kv-a. synchronous 
condenser is mounted on one of these 
and the new 5,000 kv-a. unit is being 
erected "on the’ other. -Certaineal- 
terations were necessary in the case 
of the latter foundation to provide 
an air tunnel for the ingress of cooling 
air to the new machine. 

The machine itself is a horizontal 
shaft, 1,200 rev. per min., two bearing 
unit with direct connected exciter 
overhung outside one main bearing. 
As there is no outboard bearing on 
the exciter only two bearings will 


5,000 kv-a. Synchronous Condenser partially assembled. 
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require lining up. The cooling air 
enters a pit underneath the machine 
and, under the impulse of fans at- 
tached to the rotor, is drawn through 
the machine and expelled through a 
chimney or vent at the top. In the 
incoming air tunnel provision is made 
for the installation of air cleaners and 
damper doors are so arranged as to 
allow of the air being drawn either 
from outside or inside the building. 
In addition, automatic spring opera- 
ted doors with latches connected to 
the relay system are so arranged as 
to instantly cut off the supply of 
air to the machine in case of trouble 
therein. The purpose of this is to 
prevent spread of fire in the conden- 
ser due to fanning action of the cool- 
ing air. 

The new machine, together with 
the existing 1,200 kv-a. unit, will be 
connected to a condenser bus which 
will be fed through 1,200 ampere 
disconnects from either the main or 
emergency 4,160 volt buses in Osha- 
wa Distributing Station No. 1. 
This condenser bus, together with 
the switching equipment for both 
units, is mounted on a steel and 
concrete gallery over the condenser 
starting panels. 

Conduits running from the switch- 
ing equipment to the units are car- 
ried beneath the floor which had to 
be specially supported underneath 
the switchboard to carry the weight 
of gallery and switching equipment. 


Switching Equipment for Synchronous 
Condenser. 


The switchboard panels carry the 
operating handles for the starting 
and running breakers, overload and 
differential relays, current and volt- 
age indication for both a.c. and d.c. 
supplies to both machines, and a 
totalizing reactive kv-a. meter which 
measures the reactive kv-a. being 
supplied by the two machines. 

An automatic voltage regulator 
is also mounted which automatic- 
ally adjusts the field current of the 
larger machine in such a way as to 
produce either a larger or smaller 
reactive kv-a. output as required 
to maintain a constant voltage on 
the Oshawa Distributing Station No. 
1 bus. 

It is expected that the machine 
will be ready for service before the 
first of January, 1929. 
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Application of Hydro-Electric Power 
to Farm Work 


Article No. 18 
Operation of Feed Choppers 


(A revision of Article No. 10, now out of print, with notes on tests made while 
manufacturers were making demonstrations of this use of 
hydro-electric power on a farm.) 


© lines are being extended 
into farming districts, we 
are frequently asked for 
informations; as to /the 
amount of power, the size of the 
motor needed and the amount of 
work, especially chopping, to be 
expected. This article is submitted 
with a view to giving assistance along 
these lines. The few facts and sug- 
gestions assembled herein are derived 
from the observation of results ob- 
tained in farm installations where 
Hydro is used. 

Feed grinding is an important 
factor on the majority of our farms, 
as a great deal of the feed used is 
chop. The major part of grinding so 
far has been that of small grains only, 
but many farmers are now appreciat- 
ing the desirability of having a 
chopper which, besides handling grain 
will also chop alfalfa and other 
materials. The oat-roll formerly used 
quite extensively is now found only 
on afew farms. Chop is used as feed 
for cattle and horses in a medium or 
coarse form and in a fine form for 
pigs and chickens. 

It will be noted then that all 
choppers are being required to work 
through a range of fineness of chop, 
from small grains and material to 
quite a coarse product, such as chop- 
ping alfalfa, hay or straw. 


‘TYPE OF CHOPPERS. 


There are two general types of 
choppers found in use. 

(a) The Burr with a stationary © 
head and rotating plate. Of this 
type there are two distinct kinds, (1) 
the floating head and, (2) the rigid 
head. 

(b) The Hammer Type Chopper, 
with a set of rotating hammers at- 
tached to a cylinder shaft, the whole 
of which rotates inside a replaceable 
semi-circular screen. , 

When the type (a-1) chopper—the 
floating head—is running idle, the 
plates are brought together by an 
eccentric lever and depend on the 
grain or material to hold them apart 
during the chopping process. Should 
there be a failure of flow of grain, the 
the plates will come together. Pro- 
vision is made for solid bodies of a 
limited size such as nails, stones, nuts, 
etc., to pass through the plates. 
Four springs outside of the case 
provide for a release of the opening 
of the head to pass such particles. 

The Rigid Head Burr (a-2) differs 
from the Floating Head Type in that 
the plates are held apart, adjustment 
pressure being exerted against a large 
spring located in the centre of the 
stationary plate. Should stones, 
nails, nuts or other foreign particles 
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A 3h.p. motor in a barn, used to drive a milking machine, 
cream separator and chopper. 


enter, the spring is compressed and 
permits their passage without wreck- 
ing the machine. 

We find three kinds of the Hammer 
Type Mill in use: 

1. Having fixed hard steel ham- 
mers rigidly attached to a shaft 
running with small clearance inside a 
semi-circular steel plate, which has 
perforations. The use of this plate 
controls the quality of the chop, as 
the material is pounded around this 
cylinder until the required fineness is 
secured, when it passes through the 
openings. 

Zeeame as No. 1, except that the 
ends of the hammers are split and 
spread, apparently with a view to 
increasing the area of contact with the 
material being pulverized. 

3. This type has fixed discs with 
bolts through them on which are 
hung loose hammers. These hammers 
have stepped faces and by centrifugal 
force exert a pounding action on the 
material being put through. 


All three of these Hammer Type 
Choppers have replaceable screens 
and the proper size for the fineness of 
chop desired is used. 


POWER REQUIREMENT 


Burr Choppers use plates with 
radially cut surfaces or corrugations 
and in general have a capacity of 
about 100 tbs. of fine chop per horse- 
power per hour and 150Ibs. or up- 
wards of coarse chop per horsepower 
per hour. | 


The Hammer Type Chopper, the 
manufacturers claim, has a capacity 
of 80 to 100 tbs. per horsepower for 
fine chop. From reports, and from 
what we have noted, it would seem 
that the Burr Type Chopper has an 
average consumption on the farms 
of .6 to .8 kw-hr. per hundredweight, 
whereas the Hammer Type Chopper 
seems to have a consumption of | to 
114 kw-hr. per hundredweight. 
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SPEED 


From tests made it seems important 
to make sure the chopper is driven at 
the right speed, although a good deal 
depends on the condition of the 


machine. In general it would seem 
the 6% in. Burr Type Chopper 


should be run at a speed not exceed- 
ing 2,500 rev. per min. and an 8 in. 
Burr Chopper at 2,000 rev. per min. 
when belted direct to a 3 h.p. motor. 
The speed of these choppers could be 
increased to about 3,000 rev. per min. 
for the 61% in. and 2,500 for the 8 in. 
when driven by a 5 h.p. motor, but 
not above this speed. 

The small Hammer Type Mills we 
believe should be run at a speed of 
2,000 rev. per min. when driven by a 
3 h.p. motor and not to exceed 2,500 
when a 5 h.p. motor is used. 


CAPACITY 


Weather conditions affect chopping 
capacities very greatly. From obser- 
vation it would seem that in dry, 
crisp weather the output is con- 
siderably greater than when the 
weather is moist or humid. The 
quality of the grain seriously affects 
he capacity; when the grain is full 
and hard the output is high, when the 
grain has little starch and is mostly 
hull the capacity will naturally be 
light, as the grain will be tough, and 
the bulk greater per cwt.; grain cured 
in wet weather and harvested under 
bad conditions is always tough and 
hard to chop. 


OTHER WORK FOR CHOPPERS 


The chopping of alfalfa, hay and 
straw is so far the practise on only a 
few farms in the area of Ontario 
served by Hydro, although on the 


farms where this material forms a 
part of the feed the saving in concen- 
trates reported would seem to be very 
great and so beneficial as a condi- 
tioner as to warrant a greater use of 
feed of this kind in this form. 

Some of the farmers of the Province 
have been threshing their alfalfa in 
order to sell the seed. ‘This leaves 
a residue in the form of a very dry 
material. This material has lost very 
little of its feed value, and if chopped 
even in a coarse form would reduce 
it to a very palatable article and, 
therefore, be very acceptable as good 
feed for cattle or horses. Should they 
wish to use any of this material for 
pig or chicken feed that part of it 
should be chopped fine. Alfalfa in 
this form is appreciated as a very 
valuable item to include in the diet 
of all animals and fowl. 

The Hammer Type Mill, using the 
proper plate, can be used for chopping 
other materials, such as bones for 
chicken feed, making cracked wheat, 
or cracking other small grains if the 
hammers and plates are sharp. There 
will be a small percentage of fine 
material come through when cracking 
the coarser grains. Some few farmers 
have tried chopping grain with the 
straw in order to avoid thrashing. 
This is probably unwise, as the bulk 
of material must be reduced to a fine 
form in order to be sure that the 
grain is chopped. It would be better 
to chop the straw coarse and to chop 
the grain separately. This, of course, 
involves threshing. 


GENERAL 


No matter how much information 
should be assembled or tests made, 
the results would have so many 


THE BULLETIN 


409 


NANA TMT 


variable conditions and factors that 
it would be difficult to reduce them 
all to a clear basis by which com- 
parisons could be made and, therefore, 
the results we have noted and the 
suggestions made are only compara- 
tive, as what the farmers of one 
district consider is fine, the farmers 
of another district may declare as not 
satisfactory. Likewise the quality 
of the material in one district may 
be vastly different to that in another. 
Local conditions affect capacity 
and fineness of chop, areas adjacent 
to large open bodies of water have 
more moist days, whereas the sections 
of high land located away from such 
bodies ol water, thave’ very. icrisp, 
bright weather conditions, which, as 
noted above, assist very materially 
in quality and quantity of output. 


FARM CHOPPING INSTALLATIONS— 
BuRR TYPE 


The samples of “Farm Chopping 
Installations’? submitted herein give 
details, only. of “machines, of; the 
Floating Head type. The Rigid Head 
type of machine, with ball bearings 
throughout, would probably have a 
somewhat higher capacity, but the 
capacity is not the feature of superi- 
ority of this type over the other. Its 
particular advantage lies in the ability 
to maintain the quality of chop at a 
definite setting, with longer life of 
plates, and its reliability of operation, 


even to the extent of being able to be 
absent from it for short periods of 
time while the chopper is running. 
Reports reach us of plates of the 
Rigid Head type lasting three or four 
times as long as those of the Floating 
Head type. 


SAMPLE FARM CHOPPING INSTALLA- 
TION—BuRR FLOATING HEAD 
TYPE, WITH 3 HORSE- 
POWER Movror DRIVE. 


Mirena. Wavisefarm— 
Woodbridge, R.P.D. 
Class 3 Service—Single-phase. 
Total consumption and net cost for 
14 months ending January 31, 1927: 


RATE 
Service Charge—$3.85 per month. 
Consumption Charge—dc. per kw- 
hr. for first 42 kw-hr. in each month. 
2c. per kw-hr. for the balance taken. 
Discount—10 per cent on the whole 
bill for prompt payment. 


SET-UP 
The motor is belted direct to the 
chopper. The chopper speed is the 
Specdmor the imotor—l,420' rev. per 


Mime he Chopper isan old "3 in. 
“vessote or Joliette’ in.” good 
condition. 

OUTPUT 


The output was given to us for a 
four month period—Dec. 1 to March 


CONSUMPTION AND NET Cost 


Pemour a -endine Wee. ol) 1925%..2...0 


a moCnUis 44) Nar ok) LUZORne ores 
3 = ™ daar oUt TODGhee 5 > 
4 " Mina poet ol O20 ee. 
3 _ Fol Md chs etm) 330) bey pyaar 


Jimeelienic. known, to, beyvery, low 
Kw-hr Cost 
Oe 23 $ 4.50 
ete Prone de.) 110 14.40 
et ees... 52 12.74 
RE ea ey (:...-- 134 19.89 
Loe eh re 151 16.52 
470 $68.05 
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A &Y%-1nch plate chopper, driven 
by a 3-hersepower motor mounted on the 
ceiling. The supply to the chopper ts 
from a bin above, through the spout 
shown on the left of the hopper, the chop 
being delivered to the box on which the 
chopper 1s mounted. The hay on the 
right had just been put down. The 
tank back of the chop bin ts an expan- 
ston tank connected to a watering trough 
on the outside to prevent breakage in 
case of ice forming in the trough. 


during the summer months and is 
estimated for the whole year as 260 
bags or about thirteen tons. 

From experience and tests on other 
farms we find that the power required 
for this work would be 144 kw-hr. 
The capacity, as estimated by Mr. 
Davis, is 300 Ibs. fine chop per hour, 
or 600 Ibs. coarse chop per hour. 


In addition to chopping, the motor 
is used for pulping roots, running 
grain-cleaning machine and a cutting- 
box. 


SUMMARY 


This plant is well set up and econo- 
mical to operate, as only the machin- 
ery in use is running when needed, 
and apparently from the records 
above all the uses are carefully 
watched. 

The cost of chopping on farms 
should be considered on the consump- 
tion charge only, and if ordinary uses 
extend the charges to the follow-up 
rate this rate should be used for com- 
puting cost, therefore on this place on 
this basis (all at the first rate) the 
cost per cwt. is 2.49 cts. 


SAMPLE FarM CHOPPING INSTALLA- 
TIONS—BURR FLOATING HEAD 
TYPE WITH 5 HORSEPOWER 
Motor DRIVE 


Mr. Thos. A. Keffer— 
Woodbridge, R.P.D 


Class 5 Service—Three-phase. 
Motor in use about nine years. 


RATE 


Service Charge—$4.90 per month. 
Consumption Charge—dc. per kw- 
hr. for first 70. kw-hr. in each month. 
2c. per kw-hr. for the balance. 
Discotint-—l0 per centrvonss the 
whole bill for prompt payment. 
Total consumption and net cost 
for year ending October 31, 1926: 


Recorded on Domestic 
Service Meter....... 
Recorded on Barn and 

Outbuilding lighting 


933 kw.-hr. 
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The work done by 5 h.p. motor for 
the year was (as given to us by Mr. 
Keffer) : 

Chopping of 2,000 bushels of grain. 

Rolling of 800 bushels of grain. 

Pulping of 1,200 bushels of roots. 

Milking 15 to 18 cows twice per 
day all the year. 

Running a cutting box for cutting 
hay or straw—about 60 hours. 

Operating a fanning mill for clean- 
ing grain for seed or sale 5 to 6 days. 

Operating a meat chopper 1 day. 

Operating an elevator for handling 
the grain from the thresher to the 
granary while threshing, about two 
days. 


THE Set-Up 


The assembly of machinery and 
method of drive on this farm is not 
good. ‘The drive to chopper and oat- 
roll should be direct and the line 
shafting used only for that machinery 
with the lower power demand. ‘The 
motor has a full load speed of 480 
rev. per min. It would have been 
better to have a 1,500 rev. per min. 
fiotor, but since’ the 480 rev. per 
min. one is now in use, a better set-up 
could be made by using a proper 
sized pulley on the motor for the 
correct speed of the chopper. Change 
the pulley on the oat-roll to one that 
would give a proper speed when 
driving from the same pulley installed 
for chopper drive and drive a shorter 
line shafting by using a slip or collar 


chopper at 2,000 rev. per min. instead 
of 2,460 as at present, the capacity 
would be greater. In fine chop it 
should be 500 Ibs. per hour and 1,000 
tbs. per hour of chop suitable for 
cattle and horses. At present the 
rolled oats is used for horses and a 
small amount for some cows. ‘The 
capacity of the roll is about 1,000 Ibs. 
per hour. 


POWER USES 


Of the 1,776 kw-hr. used by the 
5 h.p. motor about 700 are chargeable 
to chopping, 100 to rolling grain, 
about 25 pulping roots, and the 
balance 976 to milking, pumping 
water, cleaning grain, cutting hay 


- and straw and cutting and chopping 


meat. 

The cost of chopping on this farm, 
all at the follow-up consumption rate 
as current at that rate would be 
dropped from the total if it were 
discontinued (40 tons 800cwt.), is 1.58 
cts. per cwt. 


HAMMER ‘T'yPE 


Reliable information on hammer 
type choppers is not available, only 
a few are reported as in use on farms 
served by Hydro. 


TESTS ON FARM IN LISTOWEL, R.P.D. 


Tests made in the Listowel Rural 
Power District while a demonstration 
was being made of this application of 
Hydro-Electric Power by motor and 
chopper manufacturers confirmed the 


giz. 
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A 5h.p. motor belted to a chopper. 
which are belted a root pulper and a fanning mull. 


opinion of the commission’s engineers 
in the conclusions formerly arrived at 
and “expresseas in aueceneral “way 
under the heading “‘General”’ as fol- 
lows: 


1, That each” size and’ make of 
chopper has an economical speed. 


2. ‘That there are so many variable 
conditions and qualities of chop that 
until these are reasonably stabilized 
tests can only be comparative. 


3. That a very small chopper will 
do all the work required on the ordin- 
ary farm in less time than is necessary 
for ‘‘stable chores” daily during the 
season when chop is used. 


4. That the speed mania of to-day 
applies to farm machinery as well as 
to other things, most choppers in use 
to-day on farms are operated at too 
high a speed. 


Soi litat theres ricsromwan a stnall 
amount of chop used on the farms 
that must have the husks chopped 
fine, vzz. that for pigs. 


6. It would appear from _ these 


This motor also drives a line shafting to 


tests that the economical speeds for 
choppers under observation are: 


For 6in. —1,500 to 1,800 rev. per. min. 
For 8in. —1,400 to 1,700 ms 
For 934in.—1,200 to 1,600 A 


7. Apparently the- form “of “the 
worm affects the amount of work 
done and power taken greatly, slip- 
page or grip on the grain being the 
factor. 

8. ‘The form or type of plate also 


affects the quality of the chop and 
the rate of output greatly. 


9. That in order to chop the hulls 
fine using a minimum of power they 
should be separated from the starch 
and made a second operation instead 
of trying to do it all in one. 

To illustrate conclusions Ist and 
2nd. When chopping about 400 Ibs. 
per hour, very fine, the power taken 
was— 


At 2,200 rev.per.min.. — 4,3 hop. 
At 1,900 ba Noa 
At 1,580 a oe 
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Expressing this in another way, we 
find that limiting the amount of 
power taken to 4 horsepower, the 
output was 460 tbs. per hour when 


operating at a speed of 1,710 rev. per 
min. and 316 tbs. per hour when the 
speed was 2,000. 


Gh cacaneoee i 


Power 
By M. Grattan O’ Leary 


(The magnitude and utilization of 
the water powers of the Dominion of 
Canada are factors of great importance 
in tts development. Mr. O'Leary gives 
us in limited space a discussion of 
thts subject. As the BULLETIN has not 
attempted to verify any of the data 
given it must necessarily leave all 
questions as to the accuracy of the 
article with the author.) 


OWER,” wrote David Lloyd 
George in 1924, “is the key 
Lovenewuturess, 

“Power,” declared Her- 
bert Hoover in 1926, “is the mightiest 
magic of modern times. Just as coal 
and steel reared England’s suprem- 
acy inthe nineteenth century, so will 
that nation which can utilize the 
maximum of electrical power domin- 
ate the industrial future.”’ 

For Canada, such words are of 
mighty portent, says Mr. O’Leary in 
MacLean’s Magazine. With count- 
less rivers and waterfalls dotting a 
land 3,000 miles in width, and run- 
ning from the United States border 
bleag ip, tothe Aretic circle, they. 
open up a vista of achievement 
through the years’ that’ must’ stir 
the imagination. What power will 
bring for Canada in the future must 
be left to the revelation of time. 
But those who believe in the economic 
interpretation of history, and who 


66 gs 


have grasped the already demon- 
strated effect of electrical energy 
upon industry, cannot but believe 
that its influence will be decisive. 


The great empires of the past reared 
their industrial and political might 
upon economic foundations. Spain’s 
greatness was builded upon fabulous 
possession of gold; England’s com- 
mercial and mercantile predominance 
had its origin in coal; the United 
States rose to richness through her 
vast and varied resources. And so 
all down through history. Under- 
lying the rise and progress of peoples, 
shaping their destinies, and mould- 
ing their parts in the world’s story, 
have been certain physical and geo- 
graphical and natural advantages 
that can be traced and 
defined. 


So, we can now believe, it will 
be with power. Already world in- 
dustrialists and statesmen concede 
that electrical energy, meaning cheap- 
er production, holds the way to com- 
mercial supremacy. It is that rec- 
ognition that sees the textile in- 
dustries of New England flocking to 
where cheap power may be had. 
It is the same vital factor that is 
bringing treasures of capital to, and 
building cities overnight, in the 
Province of Quebec. The identical 
recognition that gives momentum to 


clearly 


414 


THEABOLEETIN 


UL 


Lake Buntzen generating station of the B. C. Electric Co. 


the clamour, both in Canada and 
the United States, for the St. Law- 
rence development. Power, in a 
word, has come to be regarded, in 
Lloyd George’s phrase, as the key 
to the future. 

Let us see, if we can, what it may 
mean for Canadians. ‘Twenty years 
ago, when Laurier, far ahead of his 
time, proclaimed the twentieth cen- 
tury as belonging to Canada, power 
development was all but unknown. 
To-day $900,000,000—$100 for every 
living soul in the land—are invested 
in hydro plants; the industry is more 
heavily buttressed than any other. 
In seventeen years that investment 
has grown more than 600 per cent.; 
$180,000,000 have gone into it during 
the past three years; more than 
$80,000,000 will go into it this present 
year. Already, indeed, this country 
has the second greatest per capita 
installation in the world—5sl3 h.p. 
per 1,000 of population, next only to 
Norway. And we have but touched 
our capacity. 


We have developed 4,883,266 horse- 


power, but our total and easily 
available horsepower is over 20,- 
000,000. It is, in truth, far more 


than that, for this estimate, made ona 
precise calculation by the most em- 
inent engineers, does not include 
great power sources of the north, 
of which little is known. ‘Twenty 
years ago Nelson was but a name 
upon the map. ‘Twenty years ago 
Churchill and Reindeer were but 
terms in exploration. Yet Nelson, 
with more power than Niagara, and 
the Churchill and Reindeer, with a 
million horsepower each, have as 
much power among them as is now 
developed in the whole of Canada. 
Nor are they all. There is the 
Thelon, navigable for a greater length 
than the famed Amazon, mightier 
than the St. Lawrence—who can 
guess its potentialities? 

More than sixteen million unde- 
veloped horsepower—what does it 
mean? What would its utilization 
hold for the development of Canada? 
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Let us use but one illustration. In 
the Journal of Electricity, a few 
years ago, there appeared an auth- 
oritative calculation of the definite 
effect of power development when 
applied to new employment, new jobs, 
additional wages, and population 
growth. The figures given, based 
on units of 1,000 horsepower, were 
as follows: 


1. That a total of 385 new employ- 
ees—new jobs— would result from 
each 1,000 horsepower developed. 

2. That these 385 employees would 
draw in wages—new money put 
into circulation—the sum of $581,100 
a year. 

3. That on the basis of one active 
workman supporting an average of 
five souls, each 1,000 new horsepower 
developed and supporting 385 new 
workmen would represent a new 
population of 1,925 souls. 

Sixteen million horsepower, ap- 
proximately the total of undeveloped 
power in Canada, is 16,000 units 
of 1,000 horsepower each. ‘There- 
fore, with all our available power 
developed and utilized, there would 
be employment for a new population 
of 6,160,000 wage-earners, support- 
ing an additional population of 30,- 
800,000 souls, and drawing in actual 
cash wages, the stupendous sum of 
$9,279,600,000 a year. 

Let us try to imagine what this, 
or even a part of this, would mean 
to Canada’s position in world trade! 
Let us try to visualize its relation to 
our problems of immigration and 
emigration! Or its effect upon our 
railway problem; upon our home 
markets and purchasing power; up- 
on the growth of our towns and 
cities; upon the development of our 
harbours and ports! 


THE Last GREAT EMPIRE 

There are those who say that the 
time will never come when Canada 
will need this horsepower. ‘They 
forget their history. They lack the 
imagination to cast their minds back 
two generations in our story. Let 
us pause here for a moment to con- 
sider it. ‘Two generations ago: the 
West a vast wilderness of prairie 
and snow, roamed over but by the 
buffalo, the Indian and the lone 
pioneer; to-day: the home of nearly 
two million people, dotted with 
towns and cities, crossed by two 
great transcontinentals, the last great 
granary of the world. 

Two generations ago: British Col- 
umbia, severed from the rest of Can- 
ada by the Rockies; puny in popula- 
tion and development, with one or 
two struggling towns; to-day: a 
mighty province, developing its her- 
itage of forest and mine and sea, 
whose cities, looking out upon the 
Orient, send their rich cargoes across 
the Pacific, or through the Panama 
Canal to all the world. 

Two generations ago: Northern 
Ontario a primeval wilderness, known 
only to a few trappers, a land of 
rock and marsh and waste; to-day: 
one of the world’s great mining 
areas, yielding fabulous riches in 
copper and silver and gold. Two 
generations ago: Canada a land of 
primitive industry whose total trade 
was less than half a billion; to-day: 
a nation of giant industries whose 
trade exceeds two billions, and whose 
per capita exports are the second 
largest in the world. 

In an outline of world history, two 
generations are but a _pulse-beat; 
in the story of Canada they seem a 
long time. But, considering the 
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The Horseshoe Falls power plant on the Bow River, Alberta. 


transformation that has come with- 
in living memory, the massive march 
of exploration and invention and 
science, the modern industrial revo- 
lution, the discoveries that have made 
this half of the northern continent 
the last great empire of man, what 
mind can measure this nation’s pro- 
gress in future years in) the realm 
of, and because of, power? Explor- 
ers and scientists, penetrating the 
North, tell of unimaginable riches. 
The Peace” River flows” through 
cliffs of coal, past springs of oil, 
which spreads over the surface of 
tHe Ver. een oLedentimmilebec; 11 
northern Ontario, on the Hudson 
Bay, in northern British Columbia, 
mighty mineral deposits and vast 
forests await adventurous man. When 
the day comes—as come it must— 
when these resources come to be 
tapped, who shall say what it will 
all mean to this land’s industrial 
greatness? What then will be the 
place of the turbine and the dam? 


MorE THAN DOUBLING EvERY TEN 
YEARS 


To-day, already, the part that 
power is playing in Canada in cheap- 
ening production, in the expansion 
of industry, in the reduction of the 
cost of fuel, and in heightening the 
social and economic life of the 
people, is almost beyond computa- 
tion. Fortunately, as if by Divine 
plan, our great developed power re- 
sources are located in areas far dis- 
tant from coal. Quebec and On- 
tario, for example, are barren of 
coal, but they are rich in’ “hydro 
power. The power developed by 
these two provinces supplies the 
equivalent of 20,000,000 tons of coal 
per annum; so that it requires but a 
simple calculation to discover that 
Central Canada, which now imports 
15,000,000 tons of coal each year, 
import 35,000,000 
What 
that means in money kept in Canada, 


would have to 
tons were it not for power. 
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and what it means, too, to a part of 
the Dominion not infrequently men- 
aced by the spectre of a coal famine, 
must be plain to the meanest intelli- 
gence. 


Development and installation of 
hydro power in Canada proceeds at 
a tremendous pace. Consider these 


figures: 
LOOT eer ce 0 150,000 h.p. 
LOD Rane tae 1,000,000 h.p. 
URS P210) 9 SEG Ark or a 2,500,000 h.p. 
BES P55 a ea ee 4,300,000 h.p. 
1D erate te 4,833,266 h.p. 


During the first six months of 
1928, according to official figures, 
development continued at an un- 
abated pace. At the present date, 
indeed, it is estimated that the total 
installation in the Dominionis more 
than 5,100,000 horsepower, which is 
just double the installation at the 
end of the year 1920. Moreover, 
numerous undertakings are now in 
the initial stages of construction and 
others about to be commenced, the 
result of which will be to add at 
least 2,000,000 horsepower more to 
the country’s developed total by the 
end of 1930. 


By the end of the present year, it 
is safe to say, more than $1,000,000,- 
000 will be invested in Canada in 
power. And this capital, let it be 
borne in mind is mostly Canadian. 
‘We hear much in these days of the 
domination of an economic life by 
United States finance. That claim, 
whatever truth there may be in it, 
does not apply to the ownership of 
our power. ‘The capital invested in 
it, by nations, is as follows: 


Per Cent. 
Canadian ee 66.9 
Watted( States...) we os 15 
tS GRRE ET AEs At eet ce ateat 6.3 
WRGCTSH) Pei 8 Sata oiie: hs 


Hydro development, in truth, has 
been Canada’s greatest achievement 


during the past ten years. Mighty 
transformations are being made 
throughout the land. In Quebec 


small-sized and prosperous towns 
stand to-day where, only a few years 
past, there was little but marshy 
land. A few miles from Ottawa 
the entire face of the countryside 
has been changed by a titanic dam 
across the Gatineau. This turbu- 
lent Laurentian torrent is now a 
placid river; water has been raised 
twenty feet; whole tracts of terri- 
tory have been inundated. And out 
in Alberta, it is proposed to dam off 
glacial lakes, tunnel through a vast 
peak of the Rockies to bring water 
to the Bow River for power pur- 
poses. The whole layout of nature 
is being challenged and changed. 


THE CHEAPEST POWER IN THE WORLD 


Apart altogether from industry, 
from the cheapened and enlarged 
production which is making Canada 
a factor in world trade, providing 
jobs and wages and purchasing power 
for Canadians, a home market for 
Canadian agriculture, traffic for 
Canadian railways, and shipping for 
Canadian ports, power has become a 
tremendous factor in the domestic 
life of the nation. ‘Iwo generations 
ago half Canada lived by candle- 
light. The early pioneers and their 
descendants looked upon the coun- 
try’s great falls and rapids as a 
affliction, and while they used water 
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The Great Falls development on the Winnipeg River in Manttoba. 


power for grist and saw mills, the 
idea of taking light and heat from 
water was not even a dream. To- 
day domestic consumption of power 
has reached the enormous total of 
4,000,000 horsepower, developed by 
308 generating stations; 1,252,699 
publicly owned, 2,759,729 in private 
hands. ‘The humblest Canadian far- 
mer to-day, in the most remote part 
of Central Canada, enjoys lighting 
facilities beyond the dreams _ of 
palaces fifty years ago. 

Financially, too, hydro, whether 
privately or publicly owned, has been 
a success. Except for the Prince 
Albert development at JLacColle 
Falls, where the circumstances were 
exceptional, no record exists of a 
hydro plant in any part of the North 
American Continent having gone 
bankrupt. And rates almost stead- 
ily decline. “lromeleis. to 1920, 
largely because of war conditions, 
they advanced, but since 1920 there 
has been a reduction of thirty-one 


per cent. Canadians, in fact, secure 
power more cheaply than any other 
people in the world. 

What this means to a province 
like Ontario may be realized by a 
quotation from the ‘“‘Electrical World”’ 
one of the most authoritative of 
United States magazines in the elec- 
trical field. Estimating that the 
grand total of electrical consumption 
in the United States during the year 
was 47,999,000,000 kilowatt hours, for 
which was paid $1,389,000,000, ‘““The 
Electrical World’’ said: 


“Tf we Americans had paid 
Ontario rates we should have saved 
ourselves in 1926 the sum of 


$600,000,000.”’ 


In 1926, as a matter of official 
fact, United States electric current 
for domestic use cost an average of 
7.5 cents per kilowatt hour, as com- 
pared with 1.85 per kilowatt hour 
in Ontario. ‘The Americans, in other 
words, paid just four times as much 
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as the people of the Province of 
Ontario. 


WHERE QUEBEC LEADS 


liewill> help. sis to, ‘get “av clearer 
view of Canada’s enormous power 
resources if they are summarized 
by provinces. Quebec, to begin with, 
is the banner power province. ‘The 
Stel Rawrence falls firom: a) ‘great 
height through a series of rapids to 
near the sea level at Montreal, and 
fed® by: © huge reservoirs: oP great 
lakes to ensure a steady flow, is a 
Niagara twice over. ‘Then, too, are 
large power sites on most of the rivers 
flowing south into the St. Lawrence. 
And, finally, to the north and west 
of the Laurentians, great rivers flow 
to the North Atlantic and Hudson 
Bay with unexplored but mighty 
possibilities. The total possible de- 
velopment in Quebec is placed at 
13,000,000 horsepower, but it is 
admittedly a conservative estimate. 
Thus far there has been installed 
2,165,443 horsepower, of which 75 
per cent. is used by the great in- 
dustries that are everywhere spring- 
ing up; and a number of other gigan- 
tic development projects are under 
way. 

Power installation in the Province 
of Quebec during the past twelve 
months has proceeded upon an en- 
ormous scale. ‘There were the Chel- 
sea and Farmers developments of 
the Gatineau Power Company, the 
first of 102,000 horsepower and the 
second of 72,000 horsepower; the 
Paugan Falls development by the 
same company of 204,000 horse- 
power, and from which a transmis- 
sion line is being constructed to 
connect with one being built by the 


Ontario Hydro to carry power to 
Toronto; the 165,000 volt transmisson 
line built by the Shawinigan Power 
Company from the Saguenay River 
to Quebec City; the 800,000 horse- 
power development of the Alcoa 
Power Company at Chute a Caron 
on the Saguenay; and various other 
lesser enterprises. 


Next to Quebec, Ontario is Cana- 
da’s greatest power reservoir. It 
has an estimated power of about 
6,000,000 horsepower, of which 1,- 
827,000 horsepower is developed, 
900,000 of which comes from Niag- 
ara. The bulk of. Ontario’s devel- 
oped power is publicly owned, the 
Ontario Hydro Electric Power Com- 
mission being the largest publicly 
owned utility of its kind in the world. 
This commission owns and operates 
eight separate systems in various 
parts of the province; has 22 genera- 
ting stations with a total installation 
of 1,050,000 horsepower; and serves 
the entire populated part of the prov- 
ince) Durme tthe’ “past year, the 
Ontario Hydro launched upon the 
construction of a 220,000 volt trans- 
mission line to bring to ‘Toronto 
and the Niagara System the 260,000 
horsepower which the commission 
contracted to take from the Gatineau 
Power Company. It also’ carried 
forward construction on its Alexander 
Landing development on the Nipigon 
River, which, when completed in 
1929, will have an installation of 
54,000 horsepower, and will serve 
Port Arthur, Fort William and the 
district of Thunder Bay. 

Manitoba’s power possibilities are 
enormous. Its minimum flow is 
placed at 3,309,000 horsepower; its 
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maximum flow at 5,344,000 horse-— 


power. Up to the present, however, 
its total installation is less than 
260,000 horsepower. The bulk of 
Manitoba’s power is in the north- 
land, where, of course, it must 
await industrial expansion before 
being brought into use. ‘The Nelson, 
draining 450,000 square miles, has 
larger power possibilities than Niag- 
ara. Then there is the Churchill; 
the Saskatchewan, which enters Lake 
Winnipeg at Grand Rapids; the 
Dauphin; the Waterhen; and others. 
As the province opens up, and vast 
enterprises like Flin Flon get into 
operation, these resources will be 
called upon. 

British Columbia, because of its 
vast and varied resources, and be- 
cause it is blessed with rivers and 
waterfalls, is destined to become one 
of the great power areas of the Dom- 
inion. With a possible development 
of over 5,000,000 horsepower, its 
total installation to date is less than 
500,000 horsepower. At the pres- 
ent time the British Columbia Elec- 
tric Company, which has just been 
purchased at an enormous price by 
Montreal and British interests, is 
carrying on extensive preparatory 
work in connection with a project 
of 500,000 horsepower ultimate cap- 
acity; the West Kootenay Power and 
Light Company have just completed 
a new 60,000 horsepower develop- 
ment on the Kootenay River; and 
other projects under way include a 
70,000 horsepower development on 
the Campbell River and a 60,000 
horsepower installation on the Camp- 
bell River. 


Alberta and Saskatchewan have a 
total available horsepower between 
them of over 2,000,000 horsepower, 
with but a tiny fraction of it thus far 
developed. The Maritimes, on the 
other hand, with a possible develop- 
ment of 500,000 horsepower among 
them, are making rapid strides in 
installation. In New Brunswick, 
during the past year, the Saint John 
River Company made rapid progress 
on the construction of its 80,000 
horsepower development at Grand 
Falls on the St. John River; the 
New Brunswick Electric Power Com- 
mission extended its transmission 
lines to a number of municipalities; 
and two tidal power projects are under 
investigation on the Bay of Fundy. 


Apart from possible tidal develop- 
ments, the Grand Falls power site 
is the largest in the Maritimes. 
This particular development is un- 
ique in that the water from the dam 
above the falls reaches the power 
house through a tunnel in solid rock 
that passes directly under the town 
of Grand Falls. The power gen- 
erated here will be used principally 
in newsprint mills to be erected 
in Northern New Brunswick. 


In a brief article such as this, a 
complete and detailed survey of all 
Canada’s power activities and po- 
tentialities 1s manifestly impossible. 
Enough has been said, I trust, to 
reveal tomthe weader ecomesesliont 
idea of the vast heritage which is 
Canada’s, of the mighty possibilities 
which power holds for the future 
of this land among the nations of 
the world. 


Up oncernenn i) 


Pie BOLE LIN 


421 


HAMLET AIMEE 


The Swan Centenary 


PEDNESDAY — (October, 
f 31st.) was the centenary 
Stythe, Dirth Of . a. “man 
whose inventive genius was 
responsible for the creation of a great 
industry. The story of the life of 
Sir Joseph Wilson Swan, who was 
born on October 3lst, 1828, is an 
inspiration to every Englishman and 
a source of patriotic pride. 


To his pertinacity and courage 
in the face of a thousand difficulties 
and countless disappointments we 
owe the incandescent electric lamp, 
that means of illumination that has 
revolutionized lighting throughout 
the world, that has made much of 
our present civilization possible. 


The story goes back to 1845, when 
Joseph Swan joined his brother-in- 
law, John Mawson, a chemist of 
Newcastle-upon-Tyne. 


Always of an inquiring turn of 
mind, the lad allowed no opportunity 
of acquiring knowledge to pass him 
by; and when W. E. Staite, the in- 
ventor of a regulating arc. lamp, 
came to Sunderland to lecture, young 
Swan was among the audience. He 
was intrigued with the small elec- 
tric light Staite had produced by an 
electrically-heated wire of platino- 
iridium. ‘The only means of genera- 
ting electricity at that date. was by 
means of the nitric acid battery, 
and Staite’s efforts were accordingly 
restricted. 


but the electric’ light; primitive 
and inefficient as it was, set the young 
chemist on a voyage of discovrey 
which culminated in success more 
than thirty years later. 


with an 


John Mawson, the Newcastle chem- 
ist, was the possessor of a chemical 
apparatus department, a very un- 
usual adjunct to an early Victorian 
chemist’s shop. In this department 
young Swan spent every possible 
hour, encouraged largely by John 
Mawson, who saw in the boy some- 
thing of a genius that the years were 
to mature. 


Swan was struck with the idea 
that the carbon conductor must be as 
thin as possible if a successful in- 
candescent electric light were to be 
produced, and his first experiments 
Werenedirected)) to. thes attainment 
of this object, by means of carbonized 
paper and carbonized cardboard. 


A couple of years later he obtained 
a number of different kinds of paper 
and cardboard and cut them into 
strips. He packed them in a mass 
of powdered charcoal in a fireclay 
crucible, and then baked the vessel 
and its contents to a high tempera- 
ture in a pottery kiln. Some of his 
strips were spiral, and both the strips 
and spirals came out of the kiln per- 
fectly' carbonized and very thin. 
This boy of 19 had discovered a new 
way of carbonizing thin and flexible 
strips, and he believed that his battle 
was nearly won. 


But there were many other prob- 
lems to be solved before the effective 
incandescent lamp was evolved, and 
many a long year passed by before 
Swan made any further real progress. 
In 1860 Swan set about constructing 
a lamp, and one form he used was a 
glass bottle with a wide neck closed 
indiarubber stopper! He 
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passed the conducting wires through 
the stopper and placed the carbon 
strip between their ends. Another 
improvisation consisted of a glass 
bell-jar inverted over a sole plate. 
He exhausted the air, so far as he 
could, from these containers by an 
ordinary air-pump and by means of a 
battery of 50 collon’s cells, he actu- 
ally succeeded in rendering a carbon 
strip about 14 in. broad incandescent. 

The presence of a little air in the 
container, together with distortion 
of the carbon under the action of 
unequal heating, caused the con- 
trivance to fail before it had given 
much service. But the principle 
was established, and it but awaited 
the advent of a sufficiently cheap 
supply of electricity to make the 
existence of an incandescent light a 
commercial possibility. 

It was two years later—in 1862— 
that» the first comiercial@eiectric 
lighting plant was installed in Dun- 
geness lighthouse—a magneto electric 
machine, crude in type, and a Serrin 
arc lamp. 

The next ten years saw immense 
activity in electrical engineering, and 
whilst Swan’s main interests during 
this period were directed to photo- 
graphic inventions, notable amongst 
which are his discovery of the bro- 
mide paper and the dry plate, he 
nevertheless kept a careful eye on 
discovery and invention in the elec- 
trical field. 


Toe NEXT sree 


Sprengel’s mercury vacuum pump 
of 1865 marked a considerable step 
forward in the securing of a vacuum, 
and when, in 1875, Mr. Crookes, 
(afterwards Sir William Crookes) 


exhibited his radio meter, Swan was 
immensely interested in the descrip- 
tion of Crooke’s method for obtaining 
so near an approach to a perfect vac- 
uum. By a fortunate chance read- 
ing of an advertisement, he discovered 
that a young bank clerk of Birken- 
head, Charles H. Stearn, was assist- 
ing in the manufacture of the radio- 
meters, and was thus thoroughly 
familiar with the method used to 
secure this high degree of evacuation. 

Swan got in touch with Stearn, 
and the two commenced a series of 
experiments to test the truth of 
Swan’s idea that strips of carbonized 
paper made incandescent would be 
indefinitely durable if only they 
could be contained in a_ perfect 
vacuum. 

The carbonized strips and spirals 
were mounted in glass bulbs, and 
the bulbs then evacuated =toujthe 
highest possible degree. The con- 
tact between the ends of the carbon 
strip and the conducting wire be- 
tween which it was held presented 
great difficulty, but this difficulty 
was overcome by discarding the 
carbon film and substituting for it 
carbon wires. ‘These were fitted in 
small platinum—note the metal— 
sockets and “‘stayed put.” 

In the course of the experiments 
the vacuum rapidly deteriorated be- 
cause ait and -other gases were 
evolved from the carbon as soon as 
it began to incandesce. ‘This diffi- 
culty was overcome by producing 
as nearly perfect a vacuum as 
possible by exhausting the lamp 
bulb when the carbon was cold and 
then passing a strong current through 
it, making it brilliantly incandescent, 
whilst the process of exhaustion 
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was continued at this high tempera- 
ture. 

This discovery solved the diffi- 
culty. The vacuum was not des- 
troyed when the lamp was put into 
service, the carbon did not waste 
away, and the lamp was a success. 

Think for a moment what it meant 
to Joseph Swan. ‘Thirty-three years 
after his first efforts, he saw his dream 
brought to reality. He had followed 
a will-o’-the-wisp and found it, not 
a figment of the imagination, but 
rather an idea so sound in its concep- 
tion, so important in its consequences 
that it opened up a new vista, a new 
era in lighting and all that lighting 
means in the way of progress, tech- 
nically, industrially and socially. 


PuBLIC INTEREST 


On December 18th, 1878, Swan 
demonstrated an incandescent car- 
bon lamp before the Newcastle-upon- 
Tyne Chemical Society, and again 
on January 17th, 1879, the lamp was 
shown to a technical gathering. 

In February of that year the audi- 
ence of 700 which attended a lecture 
he delivered to the Literary and 
Philosophical Society of Newcastle 
saw the new lamp in operation, and 
so great was the interest aroused that 
Gateshead insisted upon a similar 
lecture and exhibition. The Town 
Hall was taken for the occasion, and 
there on March 12th, 1879, some 500 
gathered to see the new marvel. 

Swan did not rest on his laurels. 
The manufacture of the lamp on a 
commercial basis was the next step, 
and a preliminary was the improve- 
ment of the carbon. 

Swan discovered a new material 
in place of the paper thread or other 


porous body used as the carbon- 
forming substance. ‘Treating cotton 
yarn of an open texture with sul- 
phuric acid, he found that it became 
so agglutinated and compacted that 
it lost its fibrous condition. On 
drying it became hard like catgut 
and could be drawn down through 
dies to a wire of perfect roundness. 
This “parchmentized thread’’ was 
patented by Swan in 1880 and it 
marked an immense advance in in- 
candescent lamp design. Inthe same 
year he patented the special process 
of evacuation, allowing two years to 
pass by whilst his invention was 
being perfected. 

On November 10th, 1879, Thomas 
Edison obtained a British patent 
covering, in the broadest terms, the 
invention of an incandescent electric 
lamp, possessing as its cardinal fea- 
ture a glass container from which the 
air had been exhausted. ‘This patent 
was granted nearly a year after 
Swan’s successful demonstration of 
his lamp at Newcastle, and it was 
not till February, 1880 that any 
Edison lamps were seen in England. 
The first six were on view in Victoria 
Street and were exhibited by a Mr. 
Johnson, Edison’s commercial agent. 
Edison lamps were shown at the 
Paris Exhibition in September, 1881, 
and at the Crystal Palace in 1882. 
The filaments were made from bamboo 
fibre—a method which disappeared 
in favour of the parchmentized 
thread which came into general use. 

‘orturn fora moment to. the: pos- 
ition in America; on Sunday, Dec- 
ember 2ist, 1879, the ‘“‘New York 
Herald’s” first page announced Ed- 
ison’s lamp, just two months aiter 
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its ‘‘birth’’ in his laboratory. ‘‘Scien- 
tists proclaimed it a fake. Never- 
theless the price of gas stocks dropped 
and stock in the Edison Electric 
Light Co., soared to $3,500 (£700) a 
share,’’ we read in ‘“The History of 
the Incandescent Lamp,” by J. W. 
Howell and H. Schroeder, published 
in Schenectady, in 1927. 

These dates are of academic in- 
terest only nowadays; for the legal 
determination of points of dispute 
between the Swan Company and the 
Edison Company in this country 
has passed into industrial history. 
But the dates are of keen interest to 
those of us who like to know the 
facts, and they reveal the position 
without bias. 

The success which Joseph Swan 
obtained was almost instantaneous. 
A company was formed and as soon 
as he had equipped his own house with 
electric lamps, the inventor person- 
ally supervised the fitting of Swan 
lamps at Lord Armstrong’s house at 
Craigside near Rothbury and the 
first commercial house to adopt the 
new form of illumination was that 
of James Coxon, the drapers of 
Newcastle-upon-Tyne. 

By 1882, the Mansion House, 
London, the British Museum, the 
Royal Academy, and the Savoy 
Theatre, with many other large 
buildings, were illuminated by Swan 
Lamps. They were soon adopted 
fOr tise at sea, and athe some City of 
Richmond,” of the Inman line was 
equipped by June of 1881. 

The parchmentized cotton thread 
filament reigned supreme until the 
end of 1883 when Swan devised a 
new principle and method of fila- 
ment manufacture—a method that 


founded another industry altogether, 
although Swan was indifferent to 
the subsequent use of the product he 
had named “artificial silk.” In 1883 
—five years before Count de Char- 
donnet produced his artificial silk at 
Besancon - La - Mouilliere, Swan 
squirted cellulose under slight pres- 
sure through a small orifice and form- 
ed a continuous, homogeneous thread 
of indefinite length which was cut 
and shaped to the required length 
and carbonized in the usual way. 

This invention was responsible 
for an enormous expansion in the 
production of low candle power lamps 
for higher voltages, and it has ever 
since continued to be the standard 
method of carbon filament manu- 
facture. 

Swan came to London in 1883 and 
at the Inventions Exhibition in 1885 
he showed several small d’oyleys 
made from fine thread of squirted 
cellulose—the first artificial silk goods 
ever displayed. 

He left his home at Bromley in 
1893 and came to live in London it- 
self. He was elected a Fellow of 
the Royal Society in 1894, and 
President of the Institution of Elec- 
trical Engineers in 1898. He was 
first President of the Faraday So- 
ciety in 1904 and in the same year 
he received the honour of Knight- 
hood for conspicuous services to 
Science: He: sreceivedstheirdecora- 
tion of the Legion of Honour as early 
as 1881. 

Sir Joseph Swan died on May 
27th, 1914, in his 86th year—full 
of honours, loved by all his associates, 
a man whose great genius was only 
equalled by his innate modesty. 

—The Electrician 
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Presentations of Resuscitation Medals 


N Thursday, November 22, 
1928, at Dundas Substation, 
Mr. DAs. Joe Douglas {of the 
Operating Department, H.- 
E.P.C., was presented with the Cana- 
dian Electrical Association Resusci- 
tation Medal for saving the life of 
Mr. P. E. Worden on July 28th, 1928. 

Mr. Douglas and Mr. Worden were 
carrying out certain work at Baden 
Substation, when Mr. Worden inad- 
vertently received a shock from ener- 
gized apparatus at 13,200 volts. He 
was rendered unconscious and not 
breathing. Mr. Douglas carried out 
resuscitation by the Prone Pressure 
Method for about eight minutes 
before there were any signs of life 
and it was fifteen minutes before 


A. J. Douglas 


E.G. Weeks 


Mr. Worden could breathe without 
assistance. 

The presentation of medal was 
made by Mr. Wills Maclachlan act- 
ing for Mr. P. S. Gregory, President 
of the Canadian Electrical Associa- 
tions Mr.’ Hs» C. DonCarlos ‘was 
present and spoke to the men in 
connection with the prevention of 
accidents. There were also pres- 
ent: Messrs. J. D. Pace, H. J. Mueh- 
leman H. W. Lawson, Geo. Terrv. 
Jack Worden, as well as a number 
of employees of the H.E.P.C., from 
the surrounding district. 

On Friday, November 23rd, 1928, 
in the Operating District Office at 
Belleville Mr. Geo. Weeks received 
the Canadian Electrical Association 
Resuscitation Medal for saving the 
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life of Mr. J. G. Searles on August 
4th, 1928, at Trenton Substation. 

Mr. Searles and Mr. Weeks were 
in the Substation and Mr. Searles 
inadvertently came in contact with 
a live piece of apparatus, receiving 
a shock of 4,000 volts to ground. Mr. 
Weeks immediately started resusci- 
tation which he carried on for five 
minutes before there was any sign 
of life and an additional five minutes 
before Mr. Searles could breathe 
without assistance. 


Mr. Wills Maclachlan presented 
this medal also for Mr. Gregory, 
President of the Canadian Electrical 
Association. 


Mr. H. C. DonCarlos was present 
and spoke in connection with the pre- 
vention of accidents. ‘There were 
also present: Messrs. G. B. Smith, 
O. R. Thompson, H. Hall, W. Gerrie, 
Jas. McNamara, as well as a number 
of employees of the H.E.P.C. from 
local and outside points. 
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What Caused the Accident? 


MAN tripped over a loose 
board, fell and broke his 
arm. It was a painful and 
costly injury. It was caused 
by an accident. What caused the 
accident? 

Such a mishap is usually classified 
under the head of ‘‘Slips and Falls.”’ 
It is useful, of course, to know what 
kind of accidents we are having and 
how many of the various kind; but 
if we are to find and apply an effect- 
ive remedy we must go a little farther 
and try to ascertain the cause of the 
accident. 

The fall was the accident that 
caused the injury. What caused 
the fall? The man fell over the board. 
The board was in the path. The 
board, being an inanimate object, 
was not to blame for being there— 
everybody will admit that. But 
somebody was responsible for that 
accident, for the board was placed 
in the path through some human 
agency. 

We may place the responsibility 
on the injured man. He _ should 


have watched his step, should have 
looked where he was going. He may 
come back and say that he was hurry- 
ing to do a piece of work, was think- 
ing about what he was going to do 
and did not expect to find a board 
in the path. He blames the acci- 
dent on the fellow who dropped the 
board. 

This man may admit a portion of 
the responsibility. He was _ also 
hurrying, carrying three boards. One 
of them dropped off and he didn’t 
notice it. 

But where was the foreman? He 
is the responsible man. He admits 
his responsibility, but says he could 
not be everywhere at once. Ii he 
had seen or heard of the board in 
the path he would have removed 
it or had it removed. 

We have here a case of poor house- 
keeping. From the testimony of 
the injured man and the man whose 
negligence was the direct cause of 
the injury it would appear that 
haste had something to do with the 
accident. 
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It all comes back, we believe, to 
supervisory responsibility. Even 
though the foreman was not there 
and did not know that the board 
had been dropped, he should have 
had the idea of good housekeeping 
and safety so thoroughly drilled into 
his men that the one would almost 
instinctively have carried the boards 
so that they would not fall or would 
have stopped and picked it up when 
it did fall, and the other man would 
have watched his step and instead 
of falling over the board would have 
stopped a moment and picked it up 
and put it in a safe place out of the 
path. 

When our foreman and other super- 
visory men are all thoroughly con- 
vinced that ‘“‘Accidents need not and 
must not occur’ then a mishap of 
this character should be as rare as 
one caused by using inadequate 
tackle to lift a heavy object.—The 
Au Sable News. 


17th Annual Safety Congress 


During the first week of October, 
New York City was the meeting place 
for the world’s largest gathering of 
men and women, meeting together to 


consider safety, to devise ways and 
means of preventing accidents and 
to exchange ideas. This gathering 
consisted of executives, engineers, 
operators, representatives of labour, 
and safety men from the whole 
North American continent. The 
magnitude of the Congress is inspir- 
ing. Six thousand men and women 
meeting from 8.30 in the morning 
until 5 o'clock in the afternoon, 
talking safety, is a difficult matter 
for one who has not attended Congress 
to understand. 

To facilitate the work, the meetings 
are divided into thirty-three sectional 
groups, each group considering the 
hazards of that particular section. 
In addition there are a number of 
general sessions in the afternoon. 

The Public Utility Section in which 
we were most interested was the 
largest attended section at the Con- 
gress with the exception of one 
afternoon when Col. Charles A. 
Lindbergh spoke before the Aviation 
Section. ‘The papers presented were 
of a high order. The plants visited 
were interesting, and the safety 
exhibit was exceptionally fine. The 
benefits gained by those who were 
fortunate enough to participate in 
the Congress should be inestimable. 


O.M.E.A. and A.M.E.U. Convention 
at 


King Edward Hotel, Toronto 
January 23 and 24, 1929 
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Central Ontario System 

The Canadian General Electric 
has entered on a large building 
programme in Peterboro and expects 
to take a greatly increased load in 
the near future. 

* * * * 

The question of the purchase of 
the Peterboro Gas Plant will be voted 
on by the electorate at the next 
municipal elections. 

* * * * 

On January Ist, the City of Oshawa 
will vote on the question of the pur- 
chase of the electrical distribution 
system and the gas plant from the 


Commission. 
* * * * 


Gatineau Power to Central 
and Eastern Ontario Systems 


Delivery of power to the Central 
Ontario, St. Lawrence and Rideau 
systems under a contract between the 
Gatineau Power Company and the 
Hydro-Electric Power Commission 
of Ontario has been commenced. 
The agreement covers the supply 
of up to 60,000 h.p. at 60 cycles and 
110,000 volts. This is transmitted 
to a transformer station at Smiths 
Falls where it is stepped down to 
26,000 volts for the Rideau system 
and 44,000 volts for the Central 
Ontario and the St. Lawrence sys- 
_ tems. On November 28th, the 
first delivery of power from the 
Gatineau was made when it was 
successfully operated in parallel first 


TEMS 


-~ 


with the Central Ontario and then 
with the St. Lawrence system. On 
the following day the Central On- 
tario and the St. Lawrence systems 
were supplied at the same time, 
Gatineau. power being in parallel 
with their previous sources of supply. 
The Rideau System was added to 


the group on December 6th. 
* * * * 


Niagara System 

A subsidiary of a large Toronto 
dairy is building a new milk plant 
at Princeton for the manufacture of 
dry and whole milk. This plant will 
use approximately 60 horsepower 
in motors and will employ between 
30 and 35 people. The annual rev- 
enue to the farmers in the vicinity 
for the purchase of milk by the Com- 
pany will be in the neighbourhood 
of $400,000.00 per summer. 

* * * *k 

In one of our rural districts there 
is a firm manufacturing fertilizer 
from scrap leather. The scrap leath- 
er is roasted in large cylindrical 
drums and then ground to a powder. 
The product is sold both in tablet 
form and in bulk. The power re- 
quired to operate this plant when 
doing all operations simultaneously 
is approximately 20 horsepower. 

* * * * 

The town of Tillsonburg has taken 
over the waterworks system formerly 
operated by a private company. 
This has been placed in the charge 
of. the Public Utilities Commission 
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of Tillsonburg, which also operates 
the electrical utilitiy. The new well- 
located office of the Public Utilities 
Commission is a credit to the town. 

* * * * 

The new street lighting system in 
the Police Village of Florence was 
put into operation November 23, 
1928. This village is being sup- 
plied as a part of the Thamesville 
Rural Power District. 

* * * * 

The town of Blenheim has com- 
pleted the installation of an addition- 
al motor and pump in its waterworks 
plant. The pump is a centrifugal 
type with vertical shaft and operates 
in a deep well over 50 ft. below the 
ground level. 

* * * * 

The Town Council of Ridgetown 
has authorized the changing of their 
ornamental street lighting system on 
the main street from series to mul- 
tiple, and the installation of new 
glassware and larger lamps. 
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Association of Municipal 
Electrical Utilities 


ELECTION BALLOTT 


The ballot for the election of 
officers for the year 1929, which will 
take place at, the convention at 
Toronto on January 23rd and 24th, 
1929, will show the following names 
as candidates for the several offices :— 
President—A. W. J. Stewart, (Ac- 

clamation). 

Vice-President—R. L. Dobbin, H. G. 

Hall. 

Secretary—s. R. A. Clement, (Ac- 
clamation). 
Treasurer—D. J. McAuley, 

Mickler. 


ipeye 


Directors—E. V. Buchanan, W. R. 
Gatco, ie eevicColle ji etk. B- 
Pie pots ita colt, a Ba Yates: 

District Directors— 

MiAgaraeWicttict. fw Wal eart, |.on: 
Teckoe. 

Georgian Bay District—J. R. Mc- 
Linden, E. J. Stapleton. 

Central District—W. E. Reesor, J. E. 
Skidmore. 

Eastern District—A. L. Farquharson, 
Raja tithe 

Northern District—T. W. Brackin- 
reid, (Acclamation). 

Koen ii 


Blind can use Electrical 


Devices 

The application of electricity to 
various household tasks is proving of 
extraordinary value in teaching the 
blind to do many kinds of work 
hitherto impossible to them, thus 
giving them a new confidence and a 
sense of usefulness, declares Ellen F. 
Ord, home economics authority and 
teacher of blind children. 

Blind pupils learn to use electric 


’ percolators, toasters and other cook- 


ing appliances readily and safely, and 
from these they progress to more 
difficult operations. 

“TI am convinced that electric 
appliances solve a real problem for 
the blind,’’ says Miss Ord. “By 
using the electric stove they are saved 
from the danger of serious burns. 
Boys and girls both use electric 
toasters of the plate type, and the 
girls also operate an electric dish- 
washing machine in the kitchen. 
Electrical appliances simplify life 
for the blind, and make what would 
otherwise be a tedious existance for 
them a busy and happy life. 

—The Synchronizer. 
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Re Municipal Populations 
To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—HEditor. 
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2 Greetings 2 
he Season’s ee to All 


yrana& thank you for the 
‘ patronage we have 
== received from All 
Hydro Municipalities dur- 
ing the past year and 
extend to the officials of 
All Hydro Systems our 
Heartiest Wishes for a very 
Merry Christmas and a 
Happy and Prosperous 
New Year. 
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Progress of Hydro-Electric Power Commission 


During 1928 
By C. A. Magrath, Chairman, H.E.P.C. of Ont. 


(72N RESPONDING to the request 
1 for a brief statement illustrative 
of the progress that has been 
made during the past year in the 
work of the Hydro-Electric Power 
Commission, I shall commence by 
stating that the Commission during 
the past year has supplied up to 
1,000,000 horse-power of electrical 
energy, and that no less than 558 
municipalities, including 25 cities, 
84 towns, 216 villages and police 
villages and 233 townships, are now 
receiving their electrical service from 
the widespread transmission net- 
works operated by the Commission. 

There are two features which dis- 
close the progress of the publicly- 
owned electrical undertaking of the 
municipalities of Ontario. One is the: 
natural growth which takes place year 
by year, due to the normal increases 
in population, in industrial activities, 
in new buildings, in new streets to be 
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lighted, etc.; and the other falls un- 
der the general heading of new physi- 
cal installation, and comprises such 
features as new developments, the ex- 
tension of existing plants and the erec- 
tion of new transmission lines. | 

Owing to the fact that the ‘‘Hydro”’ 
utilities do not close their books until 
the end of the calendar year, it is not 
possible to do more than indicate the 
general progress. ‘There has been a 
steady increase in the utilization of 
electrical apparatus and equipment in 
the fields of industrial, commercial and 
domestic use. In the homes of On- 
tario, electrical appliances of many 
kinds are rapidly becoming standard 
equipment. 


INCREASED POWER SUPPLIES 


During the year, the increased 
demand for electrical energy has 
aggregated about 80,000 horsepower. 
In the matter of the sources of the 
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supply of electrical power, Oct. 1, 
1928, saw the opening of the new 
220,000-volt transmission line con- 
veying power from the Gatineau 
River in the Province of Quebec to the 
Commission’s new receiving station at 
Leaside, on the outskirts of Toronto. 

This high-voltage transmission line 
begins at the Paugan Falls hydro- 
electric generating station of the 
Gatineau Power Company, situated 
some 35 miles above the mouth of the 
Gatineau River, near Ottawa, and 
about 28 miles from Fitzroy Harbor, 
on the Ottawa River, where the trans- 
mission line enters Ontario. From 
this point it takes a _ practically 
straight line over rough country until 
it reaches Millbrook, a few miles 
south of Peterborough, and continues 
thence to Leaside, tying in with the 
Niagara system at 110,000 volts, and 
serving also the east end of Toronto 
with a supply of electrical energy at 
13,200 volts. The preliminary survey 
for the route of the transmission line 
was performed by means of aerial 


photography. In the 202 miles of 
line in Ontario there are 994 towers 
or slightly less than five towers to the 
mile, the longest span having nearly 
half a mile between towers. Allowing 
for all overheads, interest during 
construction, administration, etc., the 
expenditures to-date indicate that 
the undertaking will be completed 
well within the estimates of the Com- 
mission’s engineers. It may be re- 
called that the Commission has con- 
tracted for the supply to it of 360,000 
horsepower from the Ottawa water- 
shed. 


RURAL ELECTRICAL SERVICE 


No feature of the Commission’s 
work during recent years has at- 
tracted and is attracting more atten- 
tion than what is being accomplished 
in the field of rural electrical service. 
And on this occasion one cannot do 
better than make special and fuller 
reference to this important field of 
development. 

The influence upon the economic 
life of the Province of Ontario of the 
rural. electricals. service: suppliea 
through the Commission, already a 
factor of great social importance, is 
taking its place as one of the out- 
standing achievements of Ontario’s 
municipally-owned electrical under- 
taking. 

Although the first rural lines of the 
Commission were built in 1912, it was 
not until after the passing of the 
amended legislation of 1924 that the 
present era of expansion in rural elec- 
trification experienced its great 1m- 
petus. In 1921, only 500 miles of 
rural primary-line had been construc- 
ted; in 1923 about 1,000 miles were in 
use, in 1925 there were 1,500 miles, 
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and at the end of 1927 some 3,000 
miles of line were supplying service to 
25,000 customers. At the present 
time the Commission is operating 130 
rural power districts in different parts 
of the Province and serving some 
31,000 consumers by means of pri- 
mary transmission lines aggregating 
4,100 miles in length, During the 
past three years the Commission has 
been extending and constructing rural 
primary transmission lines at the aver- 
age rate of nearly three miles per day. 
This is, indeed, remarkable progress, 
and is cumulative evidence that the 
rural electrical service supplied by the 
Commission with the co-operation of 
the Government is highly acceptable 
to the rural communities of Ontario. 


PROVINCIAL ‘‘GRANT-IN-AID”’ 


It is a gratification to the Commis- 
sion and to the citizens of the Province 
that the Provincial ‘‘grant-in-aid’’ re- 
specting rural electrical service is 
working out so satisfactorily. The 
grant-in-aid, given by the Province 
to encourage the extension of electri- 
cal service to rural districts, is in pur- 
suance of a long-established Govern- 
ment policy of promoting in various 
ways the basic industry of agriculture. 

Ths policy has frequently found ex- 
pression in such matters as the es- 
tablishment of agricultural schools, 
colleges and experimental farms, in 
assistance for road-building, and in 
other ways. Under present legisla- 
tion, the grant-in-aid provides half 
the capital cost of primary and secon- 
dary lines and equipment in rural 
power districts. ‘These transmission 
lines receive power from the distribut- 
ing centres of city, town or village— 
as the case may be—and deliver it to 


the boundaries of the rural consumers’ 
property. The grant-in-aid should, 
of course, not be confused withthe 
rates for service. Having madefits 
contribution to the capital cost, the 
Government’s participation in the 
rural operations to which the grant 
applies ceases. 

In their annual rates, the rural con- 
sumers pay the whole of the cost of 
power as delivered to the boundary of 
the rural power district; the whole of 
the operating and administrative ex- 
penses chargeable to the rural power 
district; the reserves for renewals and 
contingencies on the whole of the 
transmission lines and equipment, as 
well as interest and sinking fund ap- 
plicable to half the capital investment 
for the primary and secondary lines 
and equipment. The net effect of the 
Provincial assistance is most helpful 
to newly established rural power 
districts, and has contributed sub- 
stantially to the extension of service 
to less-densely populated districts and 
to those more remote from transmis- 
sion lines. The capital investment 
in the rural power district transmis- 
sion lines and equipment is now in 
excess of $8,500,000. 

In carrying out its work in this rural 
branch of its activities, the Hydro- 
Electric Power Commission has devel- 
oped and standardized highly eco- 
nomical methods of rural line con- 
struction and operation which have 
substantially reduced the cost of sup- 
plying rural electrical service. 


POWER DRIVEN FARM MACHINERY 


The extensive rural distribution of 
electricity is opening up new markets 
for manufacturers of electrically- 
driven machinery, and the influence of 
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rural electrification is not confined to 
electrical motors and appliances, but 
extends to all the operations of the 
farm. ‘The limitations swhich. “are 
necessarily imposed upon the rural 
user of electricity with respect to his 
maximum loads is stimulating re- 
search into the efficiency of farm 
power-driven machinery. It is a 
common practice to install machinery 
larger than is really necessary, but 
when the question of electric drive 
has to be considered, it is frequently 
found that the work may be accom- 
plished more profitably by smaller 
machines requiring less power. As 
rural distribution of power extends, 
power-driven machinery will be em- 
ployed with increasing regularity, and 
this will open up the opportunities of 
a large field for co-operative effort to 
design and secure a better type of 
farm equipment specially adapted for 
electric drive. 

A similar process will take place in 
the case of rural industries, which 
include saw and grist mills, cheese and 
butter factories, brick and tile yards, 
stone quarries and gravel plants. 
These are often carried on with anti- 
quated equipment, and the coming of 
electrical service has caused many 
rural industries to develop and ex- 
pand. 


INCREASED CAPITAL AND RESERVE 


With respect to the general opera- 
tions of the Commission, the exten- 
sions and new installations naturally 


result in an increase in the capital 
investment in the whole undertaking. 
At the present time the total invest- 
ments of the Hydro-Electric Power 
Commission in collective undertak- 
ings made by the Commission on be- 
half of the co-operating municipali- 
ties and the investments made by the 
municipalities themselves in distribut- 
ing systems and other electrical assets 
aggregate nearly $300,000,000. 
Year by year, under the conserva- 
tive policy which characterizes the 
financial operations of Ontario’s co- 
operative municipal electrical enter- 
prise, the reserves of the undertaking 
have been steadily increasing. This 
is true, both with respect to the collec- 
tive investments of municipalities in 
generating stations, transmission stat- 
ion and transmission lines, and with 
respect to their local investments in 
distributing systems and other assets. 
Moreover, the reserves are increasing 
today at a more rapid rate than pre- 
viously. As stated in the twentieth 
annual report of the Commission, 
these reserves at the end of October, 
1927, aggregated more than $65,000,- 
000. ‘The forthcoming annual report 
will show reserves aggregating about 
$73,000,000. In conclusion, it may 
be stated that it has been and is a 
gratification to those responsible for 
the administration of the Commission 
to know that its supply of electrical 


energy has kept pace with the de- 


mands arising from the prosperity 
enjoyed by all portions of the Pro- 
vince of Ontario. 
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Niagara Convention and Protocol 


EFERENCE was made in the 
Press, early this month, to the 
major features embodied in 
the Niagara Convention and 

Protocol, between Canada and the 

United States, signed at Ottawa on 

January 2nd, looking to the preserva- 

tion of the scenic beauty of Niagara 

Falls and Rapids. 

This Convention represents the 
culmination to date of the investiga- 
tory work which the Governments of 
Canada and the United States have 
had underway in the Niagara River 
for the past two years for the purpose 
of determining how the scenic beauty 
of Niagara Falls and Rapids can best 
be maintained, and by what means 
and to what extent the impairment 
thereof by erosion or otherwise can be 
overcome and, consistent with the 
preservation of the scenic beauty of 
the Falls and Rapids, of determining 
what quantity of water might be 
permitted to be diverted from the 
river for power purposes. Effect is 
being given by this Convention to the 
recommendations of the Special In- 
ternational Niagara Board, appointed 
in 1926 by the two Governments to 
investigate and report on this matter. 


PROVISIONS OF THE CONVENTION 
AND PROTOCOL 


The Convention provides in Article 
1, that remedial works shall be con- 
structed in the Niagara River above 
the Niagara Falls designed to dis- 
tribute the water of the river so as to 
ensure at all seasons unbroken crest- 
_lines on both the Canadian and Ameri- 
can Falls and an enhancement of their 
present scenic beauty. 


The most outstanding effect of this 
provision will be the reclothing with a 
substantial flow of water of the two 
flanks of the Horseshoe Falls which 
have been so long denuded. Exposed 
shoal will be removed and a better 
distribution of water secured through- 
out the rapids and over both falls. 
The brilliant green colour of the 
Horseshoe Falls, which forms such 
an outstanding scenic feature, will be 
completely preserved and the entire 
scenic values of the spectacale as a 
whole greatly enhanced. 

Article 2, provides that concur- 
rently with the construction and tests 
of the remedial works and as a tem- 
porary and experimental measure, 
there will be permitted diversions of 
waters of the Niagara River additional 
to the amount specified in Article 5, 
of the Boundary Waters Treaty of 
1909, to the extent of 10,000 cubic 
feet of water per second on each side 
of the river. ‘These additional divers- 
ions shall only be allowed during the 
winter or non-tourist season, begin- 
ning on the first day of October and 
ending on the thirty-first day of 
March of the following year. ‘This 
provision for diversion shall terminate 
seven years from the date of the initial 
additional diversion authorized. 

The Protocol accompanying the 
Convention provides the machinery 
for giving effect to its provisions. In 
this Protocol the practical co-opera- 
tion of the Hydro-Electric Power 
Commission is manifested. 

The Protocol provides that, the 
construction of the remedial works 
authorized in Article 1, of the Con- 
vention, the provision for the cost 
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and for the control thereof, as well 
as the control of the diversions of 
water authorized in Article 2, of the 
Convention, shall be carried out in 
accordance with the recommenda- 
tions of the Special International 
Niagara Board as set forth in its re- 
_ port dated the 3rd May, 1928. 

This report recommends for ac- 
ceptance by the two Governments, 
under stringent conditions, the joint 
proposal made by the Hydro-Electric 
Power Commission of Ontario and the 
Niagara Falls Power Company of 
Niagara Falls, New York, offering 
to construct the remedial works at 
their own cost, conditioned upon 
their being permitted to utilize in 
their existing power stations the 
10,000 cubic feet per second additional 
“water which it is intended should be 
withdrawn from each side of the river 
during the winter season for the pur- 
poses of testing the effectiveness of 
the remedial structures to redis- 
tribute the water and so enhance the 
scenic values, and also to determine 
their value to offset the effect of 
additional withdrawals. It might be 
added that the existing water pas- 
sages of the power plants on both 
sides of the river afford the only 
means by which actual experimental 
withdrawals from the river can be 
effected. 

The Special International Niagara 
Board recommended the acceptance 
of the above joint proposal, subject 
to the two Governments retaining 
complete supervision through the 
International Board of Control (ap- 
pointed by the two Governments in 
1923) over the design, the construc- 
tion and the sequence of construction 
of the remedial works, and exercising 


further, complete supervision and 
control over the additional water per-° 
mitted to be diverted and subject 
furthermore to the Special Niagara 
Board passing upon all scenic effects 
resultant from the construction of the 
remedial works. 

The joint proposal of the Hydro- 
Electric Power Commission of 
Ontario and the Niagara Falls Power 
Company of New York, in respect 
to the construction of remedial works 
at Niagara Falls was submitted to the 
Special International Niagara Board 
for consideration following the In- 
terim Report of that board of Decem- 
ber 14th, 1927, (see the Bulletin, 
September 1928). In that report 
certain initial remedial measures were 
recommended which might, with ad- 
vantage, be undertaken at Niagara 
Falls in the immediate future. 

Under those circumstances, the 
Commission and the Company jointly 
prepared drawings showing works in 
the Niagara River which conform to 
the recommendations of the Special 
International Niagara Board in its 
Interim Report. A description of 
such works and estimates of cost are 
also given in the joint proposal, the 
Commission and the Company hav- 
ing available construction forces 
which will enable them to construct 
such works efficiently, quickly and at 
minimum expense. 

In view of the foregoing, the Com- 
mission and the Company jointly 
offered to construct at their own ex- 
pense the initial remedial works 
shown on the said drawings under 
strict and complete Governmental 
supervision and control, conditional 
upon their being permitted to utilize 
during the Winter season only, ten 
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On the American side, a cofferdam 
will be built commencing at a point 
on Goat Island about 1,100 feet up- 
stream from Terrapin Point and will 
be extended out into the river, in a 
direction at an angle of about 45° to 
the shore line, for a distance of about 
400 feet. At that point the coffer- 
dam will be extended downstream for 
a distance of about 150 feet. ‘This 
cofferdam will unwater the bed of 
the river below it and a section of the 
crest of the Horseshoe Falls for a 
distance of about 600 or 700 feet from 
Terrapin Point. Within the area 
thus unwatered, the bed of the river 
will be excavated to the extent and 
depths to be determined by the Nia- 
gara Control Board and one or more 
submerged masonry weirs will be 
built approximately in the positions 
shown on the drawing. ‘The areas 
crosshatched indicate approximately 
the extent of the excavation, and the 
dotted lines the length and position 
of the weirs. The depth of the ex- 
cavation will not exceed 3 or 4 feet. 

The cofferdam will be constructed 
of timber cribs, or of timber cribs and 
stop logs, in such a manner that the 
stop logs or portions of the cribwork 
may be removed and the water 
allowed to flow over the unwatered 
area so that the effect of the works 
may be observed before the coffer- 
dams shall be removed. Itis intended 
that the submerged masonry weirs 
will deflect some of the water from 
its natural channel and the excavated 
areas will cause a sufficient quantity 
of water to flow close to the shore of 
Goat Island and over the crest of 
the Falls in the vicinity of Terrapin 
Point. If the observed effect is not 
all that may be desired, the stop logs 


or cribwork can be replaced and 
such additional work done as may be 
necessary. 

On the Canadian side, a cofferdam 
will be built commencing at a point 
just below the intake to the forebay of 
the Canadian Niagara Power Com- 
pany’s plant and will be extended out 
into the river in a direction about 45° 
to the shore line for a distance of 
about 300 feet. At that point the 
cofferdam will be turned downstream 
for .a distance of about 400 feet. 
This cofferdam will unwater the bed 
of the river below it and a section 
of the crest of the Horseshoe Falls 
for a distance of about 400 feet from 
its extremity at the Canadian shore. 
Within this area excavations will be 
made and submerged weirs built, as 
directed by the Board, in the same 
manner as that described above to be 
done on the American side. The 
crosshatched areas and dotted lines 
indicate approximately the areas to 
be excavated and the length and 
position of the weirs to be built. It is 
intended that the effect of these works 
will be to cover the Canadian end of 
the Horseshoe with a sufficient quan- 
tity of water. 

It is also proposed to build a sub- 
merged weir in the Chippawa-Grass 
Island Pool for the purpose of raising 
the level of the pool so as to increase 
the flow of water down the American 
channel and over the American Falls. 
This weir is to be located ‘about 1,700 
feet upstream from the intake to the 
plant of the Ontario Power Company 
and will extend out into the river for 
a distance of about 2,200 feet. It is 
designed to be built of loose rock fill. 
It is intended that the weir will raise 
the standard low water level of the 
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Chippawa-Grass Island Pool ap- 
proximately one foot, which will be 
sufficient to increase the flow over 
the American Falls by about 2,500 to 
3,000 cubic feet per second. 


RECOMMENDATION OF SPECIAL 
NIAGARA BOARD 


The Special Niagara Board re- 
viewed this joint proposal of the 
Commission and the Company and 
recommended its acceptance by the 
two Governments subject to stringent 
conditions as to absolute and com- 
plete governmental control through- 
out, both as to the design and con- 
struction of the remedial works and 
also as to the withdrawal of the ad- 


ditional amounts of water proposed 
during the winter season. 

The construction of these remedial 
works is in exact accord with the re- 
commendations of the Board made in 
its interim report and will constitute 
a practical demonstration on the 
Falls themselves of: 

First,—The effectiveness of the re- 
medial works to secure a better dis- 
tribution of water along the entire 
crestline of the two falls and thereby 
enhancement of the scenic values of 
the spectacle as a whole; and, 

Second,—The effectiveness of the 
remedial works to offset additional 
withdrawals of water without the 
impairment of the scenic values. 


heme 


Hydro-Electric Progress in Canada During 1928 


(Extract from Bulletin No. 1242, Dominion Water Power and Reclamation 
Service, Department of Intertor, Canada) 


WHAT the year 1928 was one 
of the greatest in the history 
of water power development 
throughout the Dominion is 
disclosed in the annual review of 
hydro-electric progress by the Dom- 
inion Water Power and Reclamation 
Service of the Department of the 
Interior. ? 

During the year the water wheels or 
turbines actually installed and 
brought into operation totalled slight- 
ly more than 550,000 horse power, 
bringing the total installation in the 
whole Dominion to a figure of 
5,328,000 horse power. Additional to 
this large increase there were many 
large undertakings under active con- 
struction, some of which were nearing 
completion at the end of the year 


while others were in their initial 
stages. The combined installations 
of these projects total to more than 
1,200,000 horse power. ‘There are 
also many large developments in pros- 
pect, a number of which will un- 
doubtedly be undertaken in the com- 
ing year. 

The effect upon the country’s pros- 
perity of this great programme of 
construction work is evident when 
it is stated that for the actual de- 
velopment, transmission and _ dis- 
tribution of the new power capacity 
installed in 1928, together with that 
at present actively under construc- 
tion, not less than $330,000,000 will be 
required. Moreover, it has been 
estimated that for every dollar so 
expended six dollars are required to 
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apply this power to its ultimate uses 
so that on this basis, a total expendi- 
ture of probably $2,300,000,000 will 
result throughout the Dominion as a 
result of this new development. 

During 1928 every province was 
represented in the year’s activities 
and, while Quebec stood first in works 
of magnitude, the widespread nature 
of development is perhaps the most 
interesting and significant feature. 
saskatchewan appears for the first 
time with a hydro-electric project 
under way on the Churchill river for 
the supply of the new northern min- 
ing area, while British Columbia, 
Alberta, Manitoba, Ontario and the 
Maritime Provinces are all represen- 
ted with important new undertakings 
or substantial additions to existing 
developments. ‘The principal activi- 
ties in each of the provinces are given 
some detail in the following para- 
graphs. 


BRITISH COLUMBIA 


In British Columbia new water 
power equipment to the extent of 
79,560 h.p., was installed during 
1928, while projects actually under 
construction or in early prospect in- 
volve installations which will ulti- 
mately add more than 350,000 to 
the province’s total. 

The West Kootenay Power and 
Light Company, Limited, practically 
completed its 75,000 h.p., develop- 
ment at South Slocan on the Koote- 
nay river. The output from this 
plant will be added to that from the 
other two plants of the Company on 
the same river to serve the mining 
industry of the Rossland district. 
The Company also completed a new 
outdoor switching station capable of 


taking care of 150,000 h.p., and con- 
structed a 60,000 volt transmission 
line, 30 miles in length from Bonning- 
ton to Ymir. The British Columbia 
Power Corporation has been very 
active throughout the year in carry- 
ing on development work through its 
subsidiary companies. Of these the 
Burrard Power Company Limited, 
brought into operation on May 15th 
the Alouette plant of 12,500 h.p. 
This plant is automatically operated 
from the Stave Falls station. The 
Bridge River Power Company made 
good progress on the driving of the 
two and a half mile tunnel which will 
bring the waters of Bridge River 
through the mountain divide to the 
power station on Seton Lake. ‘The 
Vancouver Island Power Company 
carried forward work on the enlarge- 
ment and improvement of its Jordan 
River undertaking. 

Other activities during the year 
included the virtual completion of the 
initial stage of Shuswap Falls de- 
velopment of the West-Canadian 
Hydro-Electric Corporation on the 
Shuswap River with one unit of 
3,800 h.p. ‘The Cork Province Mines 
installed 435 h.p., on Keen creek for 
use in the mines, while the White- 
water Mines Limited, completed a 
280 h.p., development on White- 
water Creek also for mining purposes. 
A small installation of 45 h.p., was 
made on Stein River for a private 
estate near Lytton. 


ALBERTA 


In Alberta, the Calgary Power 
Company, in the late summer, com- 
menced the construction of a develop- 
ment at the Ghost site on the Bow 
River about thirty miles west of 
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Calgary. This plant will have an in- 
stallation of two 18,000 h.p., units 
and the dam which is being erected 
will provide a head of 105 feet and 
pondage of 45,000 acre-feet. 


SASKATCHEWAN 


An interesting feature of this re- 
view is the inclusion for the first time 
of the Province of Saskatchewan in 
hydro-electric activity. The Churchill 
River Power Company, Limited, a 
subsidiary of the Hudson Bay Mining 
and Smelting Company has secured a 
license to develop the Island Falls 
site on the Churchill River in the 
northern part of the province, the 
power from which will go to supply 
the needs of the Flin Flon Mine, the 
property of the parent Company. 
The Island Falls power station is 
designed) to, include Six’ units ~Oo1 
14,000 h.p., each, three of which it is 
expected will be in operation before 
the end of 1930. A transmission line 
some 65 miles in length will carry this 
power to Flin Flon. 


Another matter of outstanding in- 
terest in the province was the sub- 
mission to the Saskatchewan Govern- 
ment of the report of the Saskatche- 
wan Power Commission favoring a 
policy of government ownership and 
operation of power utilities in the 
southern part of the province. ‘The 
report proposed that the government 
acquire by purchase the municipal 
power plants at Regina, Moose Jaw 
and Saskatoon, which, operated under 
a central administration, would form 
the nucleus of an ultimate provincial 
system. [The Government has an- 
nounced a power policy based on this 
report and as a start is negotiating 


with the City of Saskatoon for the 
purchase of the City’s power plant. 


MANITOBA 


The year was one of outstanding 
note in Manitoba as it saw the com- 
pletion of one large plant and the 
initiation of two others on the Win- 
nipeg River. 

The Manitoba Power Company 
completed the installation of units 
Noss eoysand. 6 sin wits Great Falls 
station, each of 28,000 h.p., thus 
bringing the plant to its ultimate 
designed capacity of 168,000 h.p. 

To meet the rapidly growing power 
demand on its system the Winnipeg 
Electric Company through a _ sub- 
sidiary ‘“The North Western Power 
Company” carried out preliminary 
work in connection with the develop- 
ment of the Seven Sisters site on the 
Winnipeg River. The power station 
is designed for an ultimate installation 
of 6 units of 37,500 h.p. each under a 
head of 66 feet, making a total capac- 
ity of 225,000 h.p. 

The City of Winnipeg Hydro- 
Electric System is also in need of a 
supply of power additional to that 
furnished by its 105,000 h.p., develop- 
ment at Point du Bois on the Win- 
nipeg River and work has been in- 
itiated in the development of the 
Slave Falls site about six miles down- 
stream from Point du Bois. ‘The 
Slave Falls power station will ulti- 
mately contain 8 units each of 12,500 
h.p. capacity or a total of 100,000 h.p. 

For the further regulation of the 
flow in the Manitoba reach of the 
Winnipeg River an arrangement was 
made early in the year between the 
Dominion Government and the Govy- 
ernment of the Province of Ontario 
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whereby a storage dam is being built 
by the Ontario Government at the 
outlet of Lac Seul, the cost of which 
is being shared between the Dominion 
and Ontario. 

ONTARIO 

In Ontario the outstanding event 
of the year was the completion and 
the bringing into operation on Octo- 
ber Ist of the 220,000 volt transmis- 
sion line between the Ottawa River 
and ‘Toronto, over which power pur- 
chased from Gatineau Power Com- 
pany is brought to augment the sup- 
ply of the Commission’s Niagara 
system. ‘The initial load carried by 
this line was 80,000 h.p., and the con- 
tract calls for an ultimate supply 
of 260,000 h.p. ‘The Commission also 
completed the construction of a new 
110,000 volt line leading from the 
Ottawa River near Ottawa, to Smiths 
Falls and Brockville to supply Ottawa 
and its Eastern Ontario system. The 
power for this line is also secured 
from Gatineau Power Company, the 
contract calling for delivery of 60,000 
h.p., with an additional 40,000 h.p., in 
reserve at the call of the Commission. 
- The line was placed in operation late 
in November with an initial load of 
6,000 h.p. 

Other activities of the Commission 
included the construction of an 1,800 
h.p., development to serve the Nipis- 
sing system at Elliott Chute on the 
South River, which will be placed in 
operation in the spring of 1929, anda 
2,200 h.p. development at Trethe- 
way Falls on the South Muskoka 
River to augment the supply of the 
Georgian Bay system. ‘The latter is 
also expected to be ready for opera- 
tion in the spring of 1929. Studies 
have also been continued in connec- 


tion with development on the Mus- 
quash River for the further supply 
of the Georgian Bay system. ‘The 
Commission is also supervising the 
construction of the dam at the outlet 
of Lac Seul which has already been 
mentioned in the Manitoba section. 
In addition to providing storage for 
the benefit of the English and Win- 
nipeg River powers facilities for the 
development of power will also be 
provided at the dam itself which is of 
potential interest to the nearby Red 
Lake mining district. 

Apart from the activities of the 
Commission, hydro-electric develop- 
ment has been actively carried for- 
ward by other interests. At Smoky 
Falls on the Mattagami River the 
Spruce Falls Company completed 
and brought into operation a 56,250 
h.p. development, the power from 
which is carried over a 50 mile trans- 
mission line to the Company’s pulp 
and paper mill at Kapuskasing. ‘The 
Ontario and Minnesota Power Com- 
pany completed its Calm Lake de- 
velopment on the Seine River in June 
with an installation of 13,200 h-p. 
This power is brought to Fort Frances 
for use in the pulp and paper industry. 
The Dryden Paper Company com- 
pleted and placed in operation in 
October a 2,000 h.p. development on 
the Eagle River, while the Inter- 
national Nickel Company carried 
forward the construction of a 28,200 
h.p., development at the Big Eddy 
dam on the Spanish River which is 
expected to be ready for operation 
early in 1929. 

QUEBEC 

New plants and extensions to ex- 
isting plants actually placed in opera- 
tion during 1928 added more than 
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300,000 h.p. to Quebec’s hydro- 
electric installation; this additional 
capacity being mainly found in the 
new Paugan plant of the Gatineau 
Power Company (a subsidiary of the 
Canadian Hydro-Electric Corpora- 
tion, Limited, the Canadian power 
unit of the International Paper and 
Power Company) and, in additional 
units installed at the plants already 
in operation at Shawinigan, at Isle 
Maligne, and Quinze Dam. 


The Paugan plant of the Gatineau 
Power Company was placed in opera- 
tion with six units in September 1928; 
each unit is of 34,000 h.p., giving a 
present installation of 204,000 h.p., 
while two additional units are pro- 
vided for, which will bring the ulti- 
mate capacity of this station to 272,- 
000 h.p. ‘The same Company is also 
installing a fourth unit in each of the 
other two plants lower down on the 
Gatineau River, the capacity of these 
additional units being 34,000 h.p., at 
Chelsea and 24,000 h.p., at Farmers; 
both new units are to be in operation 
early in 1929. Gatineau Power Com- 
pany is also adding a second unit of 
25,000 h.p. to its Bryson plant on the 
Ottawa River, the new unit to be in 
operation early in 1929. 


The Shawinigan Water and Power 
Company has added a 43,000 unit 
(No.7) in No. 2 Shawinigan plant, 
bringing the capacity of this plant 
to 178,500 h.p., No. 8 unit of the same 
capacity is being installed to be in 
operation in March 1929. 


The Quinze Power Company has 
added 2 units of 10,000 h.p. each to 
their plant on the Quinze River, 
Upper Ottawa, the total installation 
now comprising 4 units. 


On the Saguenay River the Duke- 
Price Power Company has added 
unit No. 11 of 45,000 h.p. to the Isle 
Maligne plant. 


Other installations placed in opera- 
tion during 1928 include an addition 
of 2,400 h.p., by Ayers Limited, on 
the North River at Lachute, a 1,050 
h.p., hydro-electric plant completed 
for the Cie. Electrique de la Sarre on 
La Sarre River near the town of the 
same name, another of 800 h.p., on 
Belle River in the Saguenay district 
for the St. Jerome Light & Power 
Company, a 760 h.p., addition to the 
site of Sherbrooke Water Works 
plant on the Magog River, the addi- 
tion of 182 h.p. by the Barrett Com- 
pany, Limited, at the former Mc- 
Arthur site on Assomption River at 
Joliette, the Cie Electrique Ste. 
Catherine’s 150 h.p. plant on the out- 
let of Lake St. Joseph at Ste. Cather- 
ine, and the Cie Electrique de Charle- 
voix’s 140 h.p. plant on Boudreault 
Creek at Les Eboulements Wharf. 


NEw BRUNSWICK 


The year was notable in New 
Brunswick as it marked the com- 
pletion of the initial stage and the 
bringing into operation on October 
Ist of the Grand Falls development 
on the St. John River of Saint John 
River Power Company, a subsidiary 
of Canadian Hydro-Electric Corpora- 
tion. ‘This development, which is 
the largest in the Maritime provinces, 
is designed to include four 20,000 h.p. 
units operating under a head of 130 
feet. One of these was placed in 
operation on October Ist,. 1928 
while two others are being installed, 
the first to be in operation early in 
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1929 and the second probably by 
autumn of that year. 

The Fraser Companies Limited, 
who were the first customers for 
Grand Falls power, have contracted 
to take 20,000 h.p. for their mills in 
New Brunswick. Most of the remain- 
ing power at Grand Falls will go to 
pulp and paper mills to be erected by 
the New Brunswick International 
Paper Company. One of these mills, 
with a daily capacity of about 500 
tons of newsprint paper, will be loca- 
ted at Dalhousie on Chaleur Bay 
and will be supplied over a 132,000 
volt transmission line approximately 
110 miles in length. 


NovA SCOTIA 


In Nova Scotia the year was one of 
widespread activity in hydro-electric 
development, new installations to the 
extent of 8,440 h.p. being brought 
into operation, while a number of new 
developments were undertaken which, 
when completed, will add 34,550 h.p. 
to the Province’s total. 

The outstanding construction was 
that carried forward by the Nova 
Scotia Power Commission. The 
Sandy Lake development of the St. 

Margaret Bay system was brought 
‘completely into operation in June by 
the installation of the second gener- 


ator. The two turbines of 2,500 h.p. 
each were installed in 1927 and were 
credited to that year. Onthe Mersey 
river the Commission has three de- 
velopments under construction which 
will have a combined capacity of 
31,050. h.p., the first at Upper Lake 
Falls with 7,750 h.p., under an aver- 
age head of 30 feet, the second at 
Lower Lake Falls with 10,600 h.p., 
under a head of 481% feet and the 
third at Big Falls with 12,700 h.p., 
under a head of 5814 feet. In addition 
the Commission took over and recon- 
structed the development of the town 
of Liverpool at Guzzle Falls on the 
Mersey River. Two units of 700 h.p., 
each were installed, replacing the 
old installation of 700 h.p. On the 
Tusket River at Tusket Falls the 
Commission has a development of 
3,000 h.p. capacity under construc- 
tion comprising three units of 1,000 
lepaeachs 

Other activities in Nova Scotia in- 
cluded the completion of a 4,350 h.p. 
development of the Avon River Power 
Company at Avon River Falls. 


PRINCE EDWARD ISLAND 


In Prince Edward Island the Mon- 
tague Electric Company Limited, 
placed in operation its new 160 h.p. 
development. 
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Power Stations in Border Cities District 


UE to the rapid growth of 
population and industries in 
the Municipalities bordering 
ont ine: sDetroitimRiver ‘the 
Commission has found it necessary 
to construct distributing stations to 
take care of the distribution of power 
to those districts outside of the Cities 
of Windsor and Walkerville. The 
first of such stations was constructed 
in 1924 at Sandwich to serve the town 
of Sandwich and a portion of the 
Sandwich rural district. The second 
station was built in 1926 at Riverside 
to supply the town of Riverside and 
the Municipalities of Tecumseh and 
St. Clair Beach. The third station 
was erected in 1928 at Ford City to 
feed the major portion of the Munici- 
pality of Ford City which had pre- 
viously obtained power from the 
Walkerville Municipal Station. 

All of the above three stations con- 
sist of outdoor structures for sup- 
porting the high voltage equipment 


Peepers 


Riverside Distributing Station. 


with outdoor three phase 26,400 volt 
transformers. At Sandwich the struc- 
ture is of wood pole construction but 
the other two stations have steel 
structures. The 4,000 volt equip- 
ments are housed in brick buildings 
20 ft. by 20 ft. at Sandwich and River- 
sidemandy 20mit, .by>.-20° it, -at’.Ford 
City, 

Sandwich Station was first placed 
in service in June 1924 with one 1,500 
kv-a.,3 phase transformer and two 
4,000 volt feeders. 

Additional equipment has since 
been provided and at the present 
time this station has 4,500 kv-a. 
transformer capacity and three 4,000 
volt feeders. 

The Riverside Station was first 
placed in service in June 1926, with 
one 1,500 kv-a. 3 phase transformer 
and two 4,000 volt feeders installed. 
A second 1,500 kv-a. transformer and 
the third 4,000 volt feeder have since 
been added. 


Building for 4000 volt feeder equipment. 
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Riverside distributing station. Incom- 
ing line equipment and transformer 
before second unit was added. 


Ford City Station was placed in 
service in December 1928. There is 
now installed one 3,000 kv-a., 3 phase 
transformer and five 4,000 volt feed- 
ers and provision is made for addition 
of transformers as required. 


It was stated above that Sandwich 
Station served a portion of the Sand- 
wich Rural Power District. Load 
growth in this district has neces- 
sitated~ the, construction®of “ax pole 
type station in the Municipality of 
La Salle to serve La Salle and the por- 
tion of the rural district in that neigh- 
borhood. ‘This station was also 
placed in service in December 1928, 
and consists of three 150 kv-a. single 
phase, outdoor transformers and a 
small galvanized iron building for 
housing the metering equipment for 
two 4,000 volt feeders. 

The above paragraphs do not cover 
additional installations made in Wind- 
sor and Walkerville to meet load re- 
quirements in those cities. In Wind- 
sor in 1927 the Municipality con- 
structed a new station which was des- 
cribed in the BULLETIN of September 
1927. ‘The Municipality of Walker- 
ville is now proceeding with an ex- 
tension to and remodelling of its sub- 
station, and with a new station in the 
southerly part of the city to serve in- 
dustrial and other loads. ‘The initial 
capacity of this new station is 3,000 
kv-a. and the layout will provide for 
growth to an installed capacity of at 
least 18,000 kv-a. A more detailed 
description of the new station will 
be prepared after the initial part of 
the station is completed. 


Oyo 
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New 5000 Kvy-a. Synchronous Condenser 
in Service at Oshawa 


La NSTALLATION of the new 5,000 
kv-a. synchronous condenser at 
Oshawa described in the Decem- 
ber 1928 BULLETIN was completed 
on January 3rd, 1929 and it was 
placed in operation on that date. 
The machine is started by applying 
approximately 25 percent. voltage to 
the stator with the rotor short circuit- 
ed by a discharge resistance. An amor- 
tisseur winding on the rotor causes 
the condenser to start as an induction 
motor, which it does with a current 
input from the line of less than 30 
per cent. of full load current. 

After the unit is up to speed the 
field is closed on the exciter and field 


current adjusted to the proper value. 
The starting breakers are then opened 
and the running breaker closed. 
Adjustment of the leading or lagging 
kv-a. taken by the machine is ob- 
tained by means of the exciter field 
rheostat on which acts an automatic 
voltage regulator. The action of this 
regulator is such as to so adjust the 
neldwectitrent. Ob the machine, to 
produce whatever leading or lagging 
kv-a. is necessary to maintain the 
desired bus voltage at Oshawa. 

The condenser was started up 
without incident and although its 
rated speed is 1,200 rev. per. min., it 
operated with a noticeable lack of 
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vibration and noise and with very 
low bearing temperatures. 

While most of the acceptance tests 
were carried out in the Manufacturer’s 
factory it was found necessary to have 
the heat run, V curve and high poten- 
tial tests carried out after installation. 
The working out of these tests 
presented some rather interesting 
features. aes 

The heat run was made by loading 
the machine to full rated kv-a., use 
being made of the older 1,200 kv-a. 
condenser, operating with lagging 
current, to keep the bus voltage con- 
stant during the test. 

The time necessary to produce a 
constant temperature was reduced by 
having the machine run at as high a 
load as feasible during the previous 
day and night with a large percent- 
age of the cooling air shut off. This 
resulted in a constant temperature 
within three hours of placing full load 
on the machine. 

Temperature of the stator coils was 
observed by means of a temperature 
indicator connected to thermocouples 
built in to the windings. Incoming 
and outgoing air temperatures were 
taken by thermometer as well as the 
temperature of core iron. Dial ther- 
mometers' on the bearings were 
checked by thermocouples built into 
the bearing babbitt. 15,000 cubic 
feet of cooling air per minute is re- 
quired for this unit. 

At the conclusion of the heat run 
the hot resistance of the field was 
obtained by voltmeter-ammeter and 
bridge methods. ‘This reading, in 
comparison with a cold resistance 
taken later, gave the average tempera- 
ture attained by the field winding. 

The ‘‘V”’ curve (Fig. 1,) was next 
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plotted by varying the field current 
and noting the stator amperes re- 
sulting. At first sight this would 
appear very simple but it must be re- 
membered that at all times the bus 
voltage must be maintained and any 
change in the total reactive kv-a. pro- 
duces a change in voltage. For this 
reason as field was reduced on the con- 
denser under test it was increased on 
the other machine bringing the latter 
up gradually fromlagging to leading re- 
active kv-a. Even with full leading re- 
active kv-a. on the older machine and 
with the light load conditions at the 
time at Oshawa it was not possible to 
reduce the field on the new machine 
far enough to obtain operation at 
lagging power factor without con- 
necting in the second line to Oshawa. 
When this was done and still with 
the older machine ‘“‘boosting’’ at 
1,500 kv-a. it was possible to take the 
5,000 kv-a. condenser down to its 
rated capacity lagging without shift- 
ing the voltage from rated value. 
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When this work was completed the 
machine was shut down and the 
phases isolated for high potential 
test. Ten thousand volts was applied 
for one minute between each phase 
and ground and between phases of the 
stator winding. Fifteen hundred 
volts was applied to the rotor winding 
and the exciter. 

The following day cold resistance 
measurements were made on the field 
and the temperature of the field 
windings observed. 

The observations made during the 
taking of the ““V”’ curve confirm the 


expected results determined by cal- 
culations before this machine was 
ordered. ‘This condenser gives the 
operator at Oshawa full control of 
voltage on the bus even if one of the 
two transmission. circuits is discon- 
nected and permits advantageous 
adjustment of voltages at the generat- 
ing stations on the Central Ontario 
System without affecting voltage 
Further ad- 


vantages in capacity of transmission 


conditions at Oshawa. 


circuits will accrue as the load in 
Oshawa increases. 
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Early Types of Electrical Fittings 
By W. P. Dobson, Chief Testing Engineer, H.E.P.C. of Ont. 


M&HE electrical art is of such 
recent origin and its progress 
has been so swift, that it is 
not often that we take time 
to survey its history and to con- 
sider the radical changes in practice 
and in equipment which have resulted 
from this progress. It is a surprising 
fact that some of the earlier designs 
of equipment, have survived in their 
essential details and are still used. 
Other fittings however have under- 
gone a radical change and it is often 
difficult when one of these relics of 
the past appears to recognize just 
what its use was in the early days. 

In the rush of progress old installa- 
tions are being continually replaced 
by new, and very few people appear 
to be sufficiently interested in the 
history of the art to preserve any 
relics of past practice in the form of 
fittings and equipment. 

It was therefore with great pleasure 
that the writer received an offer of 


several items of such equipment from 
Mrcebrank. P) Vaughan), Electrical 
Engineer of St. John, N.B., who is 
prominent in the electrical industry 
of the Maritime Provinces, and has 
recently taken an active part in the 
work of the Canadian Electrical Code. 

Mr. Vaughan has furnished the 
following information regarding the 
fittings which are illustrated in this 
article. 

The switch illustrated in fig. l, 
is composed of wooden blades with 
laminated sheets fastened to the ends 
and V-shaped contacts. The method 
of operation of the switch will be 
clear from the photograph. ‘The 
handle (shown at the top) has been 
broken off. This switch was installed 
about 1894 on a 52-volt service in 
what was known as the New Victoria 
Hotel Building, Prince William St, 
St. John. The building was remodel- 
led about 16 years ago, when the 
switch was obtained. 
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Fig. 1—Switch with wooden blades. 


In fig. 2, is illustrated a wooden 
horseshoe canopy cutout; a fuse wire 
is held under the binding screws and 
separated from the wood by a sheet of 


mica. ‘This was removed from a resi- 
dence in St. John in September, 1928. 
In Mr. Vaughan’s opinion it probably 
dates back to the 1894 period. 


Fig. 2—A wooden horseshoe canopy cut out. 
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Fig. 83—A Porcelain horseshoe cutout and 15 amp. branch-block. 


In (fig. 3,) is illustrated a porcelain 
horseshoe cutout and 15 amp. branch 
block. This was taken from the same 
residence and is evidently of a later 
type than the previous fitting. 


The wooden cleats and vulcanite 
tubing illustrated in fig. 4, complete 
this interesting record furnished by 
Mr. Vaughan. ‘The vulcanite tubing 
was used before the porcelain tubes 


Fig 4—Wooden cleats and vulcanite tubing. 
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displaced it. It was sold in lengths 
and cut off on the job to the length 
required. 

These samples are at the laboratory 
where they will form the nucleus of a 


historical collection of electrical fit- 
tings. We shall be glad to receive 
samples at any time to add to our 
collection. 


Hydro-Electric Installations 
By James McLelland, Civil Engineer, London 


(Abstract of paper presented at the Engineering Conference of the Institution of 
Civil Engineers) 


f@N 1920 the total water-power 
developed and in course of de- 
velopment throughout the world 
wasapproximately 23,000,000 h.p. 
It is now approximately 35,000,000 
h.p., and is increasing at the rate of 
1,500,000 h.p., a year. ‘The capital 
expenditure incurred on _ construc- 
tional work can scarcely be less than 
£700,000,000. ‘The principal water- 
power countries, with the approxi- 
mate horsepower developed, are the 
United States (12,000,000 h.p.), Can- 
ada (5,000,000 h.p.), Italy (2,500,000 
h.p.), Norway, Switzerland, France 
(2,000,000 h.p. each), and Sweden 
(1,500,000 h.p.). The hydro-electric 
plant capacity now operating in 
Great Britain is less than 100,000 h.p. 
The estimated consumption of elec- 
tricity in Great Britain in 1940 will 
require a plant capacity of about 
13,000,000 hips’ The yereater ‘part 
of this plant will, however, of neces- 
sity be steam-plant. In Canada dur- 
ing last year (1927) hydro-electric 
plant aggregating 221,655 h.p., was 
completed, and during the first half 
of this year (1928) further plant 
aggregating 378,000 h.p., will be put 
into service. 

The size of hydro-electric installa- 
tions has grown immensely owing 


principally to the greater economy in 
large electrical units and the growing 
demand for large bulk supplies in the 
electro-chemical industries. The Isle 
Maligne installation on the Saguenay 
River, Quebec, will have an ultimate 
capacity of 540,000 h.p. The Queen- 
ston-Chippawa plant (completed in 
1925), on the Canadian side of the 
Niagara River, utilizing nearly twice 
the actual head at the Niagara Falls, 
has a capacity of 550,000 h.p. The 
Bridge River project in British Col- 
umbia will have a capacity of 600,000 
h.p., to 700,000 h.p., and the projected 
development at Chute-4-Caron on the 
Saguenay will produce 800,000 h.p. 
A development now in progress in 
California will operate under a head 
of 2,561 “feet: ‘The highest headvor 
water so far developed in one stage 
is 5,360 feet at Lake Fully in Switzer- 
land, the highest head in this country 
being one of 1,150 feet developed at 
Cwm Dyli at the foot of the Snowdon 
Range. The development of very 
high heads has been facilitated by 
improvements in the design and 
manufacture of steel pipes and cast- 
steel special pipes. Improvements 
in plant have similarly contributed 
to the economic development of low 
heads, which is now possible owing to 
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the use of highly efficient turbines of 
the propeller-runner type, operating 
at a relatively high speed. 

More attention is being directed to 
questions affecting the future of in- 
stallations and the total amount of 
power that may ultimately be made 
available at power stations—for ex- 
ample, in the case of high-head de- 
velopments, by the heightening of 
dams, by the tapping of additional 
drainage areas by leats or tunnels, 
and by the installation of pumping 
plant for pumping into high-level 
reservoirs water available at lower 
levels. Generally, a broader outlook 
is being taken of future possibilities 
and requirements, and in the case of 
installations capable of extension, the 
importance is realized of adopting, in 
the first instance, such layouts and 
types of structures, and of executing 
such preliminary work, as will enable 
the extensions to be carried out, 
when required, as readily and econo- 
mically as possible. The use of 
syphons and automatic gates for the 
close regulation of the water-level 
of storage ponds and reservoirs is 
increasing. In this connection it may 
be mentioned that in the recently 
completed Guernsey irrigation and 
power dam in Wyoming, two auto- 
matic spillway gates each 64 feet 
long and having a maximum com- 
bined capacity of 30,000 cub. ft. per 
second have been installed. 

In the case of tunnels and open 
conduits, the efficacy of concrete 
linings in the direction of reducing 
friction losses and increasing carrying 
capacity has received fuller recogni- 
tion and in the construction of 
such linings more attention is 
being paid to the importance of 


obtaining smooth surfaces. An inter- 
esting example of the use of a con- 
crete lined tunnel is provided by the 
Lochaber installation now approach- 
ing completion. This tunnel from 
Loch ‘Treig, of horseshoe sect on, 
15 ft. to 16 ft. in diameter and de- 
signed for a speed of water up to 
10 m.p.h. will carry the water for 
15 miles through the northern slopes 
of Ben Nevis to a point about 34 
mile above the power station at Fort 
William. An interesting problem 
will be presented in the final con- 
nection of this tunnel with Loch 
Treig, at a depth of 100 ft. below the 
water surface. A _ similar tunnel, 
though only 3-34 miles in length, has 
been used in the Ponale hydro-elec- 
tric installation of 100,000 h.p., situ- 
ated at the northern end of Lake 
Garda, Italy. The intake of, the 
tunnel is 70 ft. below the mean level 
of Lake Leydo, about 1,100 ft. above 
the power house. The water at this 
depth at the intake end was success- 
fully let into the tunnel by the ex- 
plosion of a series of charges in March, 
1928. In this connection it is note- 
worthy that concrete-lined tunnels 
and concrete pipes are being exposed 
without serious damage to increas- 
ingly high pressures and velocities 
of water. Possibly the highest velo- 
city concrete has yet been success- 
fully subjected to is in the diversion 
tunnel of the new Arapuni Dam in 
New Zealand, where with the gate 
partly opened and at full head it is 
estimated the velocity of the water 
must have approached 60 m.p.h. 
Sufficient success has been obtained 
in the solution of the ice problem to 
justify consideration of hydro-elec- 
tric development as practicable in the 
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coldest climates. Among means em- 
ployed to ensure continuous opera- 
tion are the enclosing of penstock 
gates and screens in heated gate 
houses, the lagging and electrical 
heating of exposed regulating gates, 
the covering of penstocks and pipe 
lines, and the provision of special 
types of intakes. In some of the 
installations in cold climates, where 
the storage pond is very rapidly 
frozen at the approach of winter, deep 
canals and forebays are provided 
capable of conducting the required 
quantity of water beneath the over- 
lying ice. 

In cold climates, where pine and 
fir are usually cheap and easily pro- 
curable, the construction of wood- 
stave pipe lines, which have the ad- 
vantage of requiring little or no pro- 
tection against frost, has attained a 
high degree of success. In the 98,000 
h.p., development of the Newfound- 
land Power & Paper Co., at Grand 
Lake, Newfoundland, wood-stave 
pipes were used for the upper or low- 
pressure portion of the penstocks, the 
diameter of the pipes being 9 ft. 6 in., 
and the aggregate length for the seven 
penstocks 15,500 ft. 

Certain types of dams, for example, 
hollow dams of the multiple arch 
and Ambursen types, and embank- 
ments placed by the hydraulic and 
semi-hydraulic fill processes are in- 
creasing in favor. In the develop- 
ment of the Newfoundland Power & 
Paper Co., an Ambursen dam 1,050 
ft. long and 80 ft. high was com- 
pleted in nine working months. In 
many sites, however, the Ambursen 
dam is not suitable, and the largest 
dams continue to be generally of the 
gravity or arch type. In the North 


Wales Power Co.’s development at 
Maentwrog, which has just been 
completed, and includes an arch dam 
124 ft. high and three smaller gravity 
dams, an interesting feature is the 
extent to which the grouting process 
was made use of in sealing the rock 
foundations below the level of the cut- 
off trenches, the total amount of 
cement so used being approximately 
700 tons. A considerable increase has 
taken place in the height of dams. 
Until recently the highest was the 
Camarasa dam, near Barcelona, 319 
ft. high, but the Exchequer Dam in 
California, 330 ft. high, now exceeds 
this, and the now practically com- 
pleted Pacoima Dam (mainly for 
flood control) will have a height of 
385 ft. The Punjab Government is 
at present considering a large de- 
velopment on the Sutlej River which 
would involve a dam of 380 ft. in 
height. In one of the many pro- 
posals put forward for the flood con- 
trol of the Co'’orado River, which 
conflicting state interests have so far 
thwarted, a dam at Boulder Canyon 
of the almost incredible height of 
600 ft., is apparently proposed, to cost 
more than £10,000,000. 

The whole question of dam design 
is receiving considerable attention, 
accentuated by recent disasters such 
as the Gleno Dam in Italy, 164 ft. 
high, partly massive masonry and 
partly multiple arch, which collapsed 
seven weeks after completion in 
December, 1923; the Eigiau concrete 
dam, and the earthen Coety dam 
with a concrete core, both at Dol- 
garrog in North Wales, which failed 
in November, 1925; and the St. 
Francis Dam in California, a gravity 
dam 208 ft. high and 668 ft. long, 
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completed less than two years ago, 
which failed with an estimated loss 
of 300 lives and of £3,000,000. In 
the majority of cases, it is safe to say 
that bad foundations, or over-topping 
due to inadequate spillway capacity, 
have been the main causes of failures. 
The North Wales disaster exemplifies 
the increased risks where dams are 
constructed one above the other in the 
same valley. Public anxiety in this 
country has led to a demand for 
compulsory inspection. The problem 


is also being tackled on the technical 
side in the valuable investigations 
which are now being carried out into 
arch dam construction on the Steven- 
son, Creek test dam in California; 
which is 60 ft. high and 140 ft. long. 
Complete and continuous measure- 
ments of the various strains and de- 
flections have been made, during both 
construction and filling. The whole 
data collected will undoubtedly be 
interesting and valuable. 
—Engineering 
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FOR SALE 


8 Canadian Westinghouse 
Current Transformers 


Type “KB’’, 50 Volt Amperes Capacity, 100/5 Amperes, 13,200 Volt, 
25 Cycle, Style No. 125027. 


PUBLIC UTILITIES COMMISSION OF GALT 
A. B. SCOTT, Secretary 


INDUCTION REGULATOR 
FOR SALE 


Westinghouse, 50 Kv-a., 3 Phase, 25 Cycle, 2,300 


Volts primary, 10 per cent regulation. 


PUBLIC UTILITIES COMMISSION OF WATERLOO 


C. W. SCHIEDEL, Manager and Sec’y-Treas. 
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Central Ontario System 


The Central Ontario and Trent 
Systems have experienced a parti- 
cularly good year during 1928 and all 
the cost towns, with one exception 
have received substantial credits on 
their power bills. 

* * * * 

The municipalities of Orono and 
Newcastle are now supplied with 
three-phase power instead of a single 
phase supply which has existed for a 
number of years. 

* * * * 

The Belleville rural district is being 
widely extended and contracts have 
now been signed for approximately 


twenty miles of additional line. 
* * * * 


Georgian Bay System 


In the early summer of 1928, a 
substation of 100 kv-a. capacity was 
erected at Fennell’s Corners in the 
Township of West Gwillimbury on the 
22,000 volt line serving the Village of 
Bradford, and from this station some 
13 miles of rural line was constructed 
to serve consumers in the hamlets of 
Gilford, Churchill, Lefroy, and Belle 
Ewart, and summer cottagers along 
the west shore of Lake Simcoe, par- 
ticularly in the subdivisions known as 
DeGrassi Point, Belle Ewart, Belle 
Air Beaches,. Tent iCity and.. Big 
Cedar Point. 

Summer residents in this district 
are enthusiastic about Hydro service, 
and sufficient contracts have already 


been signed this winter to permit of 
an extension as early in the Spring 
as the construction can be carried 
out, of 54% miles of additional lines 


along” the “lake “shore “from "big 
Cedar Point to Sandy Cove. 

It is expected that the demand for 
power in this area will approach 
100 h.p., this summer. 

* * * * 

As the result of a movement origin- 
ating with the farmers between Wing- 
ham and Wroxeter, and a canvass 
carried on by a Committee of farmers, 
sufficient applications were secured to 
extend the line fourteen miles from 
Wingham through Bluevale to Wroxe- 
ter and north. 

As soon as the Committee was able 
to report success of their endeavor, 
the Village of Wroxeter made applica- 
tion for legislation to disband and 
then carried on a canvass within the 
Village securing sufficient contracts 
to warrant including this area with 
the other, and to create a rural power 
district which is now known as 
‘““Wroxeter,’’ construction being star- 
ted late in the Fall, using farmers’ 
help when it became available, as 
much as possible, which has resulted 
in getting the main line constructed 
throughout. Secondary construction 
is almost complete, and it is expected 
that the line will be made alive the 
end of this month. 

* * * * 

Construction is well under way ona 
38,000 volt line from Kilworthy 
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about 6 miles south of Gravenhurst 
to Wasdells Falls which will tie in the 
Muskoka and Wasdells plants. The 
conductor is being strung at the pre- 
sent time and the line will be ready 
for service about the middle of 
February. 
* * * *K 
Work was completed on a rural 
line extension out of Uxbridge on 
January 5, 1929. ‘The line is ap- 
proximately twelve miles in length 
and serves the hamlet of Goodwood, 
as well as the intervening farms and 
the area immediately adjacent to 
Uxbridge known as Quaker Hill with 
a total of 61 consumers. 
*k * *k * 
Approximately eight miles of line 
was added to the Mariposa Rural 
Power District during the late Fall, 
with service to 29 consumers, the 
majority of whom are farmers. A 
portion of the original system was 
also converted to 4,000 volts in order 
to improve balance and voltage regu- 
lation. 
* * *k * 
Approximately 114 miles of rural 
line has been completed in Barrie 
Rural Power District serving the 
Hamlet of Cundles immediately north 
of Barrie, and a few farms along the 
new Provincial highway. The line 
was placed in service at the end of 
October. 


* * * * 


Niagara System 


The Rural and Inspection Offices 
at St. Thomas have been moved from 
the Dowler Building to more spacious 
quarters at 223 Talbot Street. It is 
the intention of the Commission to 
do the billing of the St. Thomas and 


the Dutton Rural Power Districts 
from the field office in future. 
* * ok * 

The Municipality of Petrolia has 
formed a Public Utilities Commission, 
and the Hydro and Waterworks 
systems have been operated by this 
new Commission since the first of the 
year. 

* * * * 

Due to an increase of approximately 
300 per cent in load over a period of 
two years at the Police Village of 
Grand Bend, in the Exeter R.P.D., 
extensive changes in secondary equip- 
ment have been necessitated, the 
equipment to be in service for the 
coming summer. 

* * * * 

The new Scarboro Distributing 
Station is nearly completed, and it is 
expected to be put into service about 
February 9. It will supply power 
to the Scarboro Township Hydro- 
Electric System, Village of Agincourt 
and Scarboro Rural Power District. 

* * * * 

The number of consumers in Stam- 
ford Rural Power District has been 
materially increased by the addition 
of sixty or more services which until 
very recently were supplied by an 
industrial plant near Thorold. The 
total consumers in Stamford R.P.D. 
are increased 25 per cent by the 
change. 

* **k * * 

Contracts have been received on a 
rural primary extension in Waterford 
Rural Power District, north from 
Waterford to Wilsonville and east to 
Boston. It is expected that con- 
struction will commence in the spring, 
the extension being about 7 miles and 
will serve approximately 50consumers. 
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St. Lawrence System 


The Village of Athens, County of 
Leeds, was first given service on 
Dec. 21, 1928, and became an addi- 
tional Hydro municipality of the St. 
Lawrence System. ‘The distribution 
system was built by the construction 
dept., of the Her, or ont. “Power 


is supplied over an 8,000 volt, 3-phase 
line from a step-down station near 
Brockville. This station will also 
serve the rural district between Brock- 
ville and Athens and surrounding 
district. A considerable increase in 


the number of rural users of electric 
service has recently taken place. 


This 1s a picture of a red squtrrel that caused an interruption to the Orillia 
22,000 volt transmission line early one morning near the first of the year. 
The path of the current was from the left front leg and through the body to 


the hind legs. 


Although this line has been interrupted a number of times in a 


similar manner, this ts the first time that the squirrel was not burned to a cinder. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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Industrial Electric Heating 


By J. S. Keenan, Industrial Heating Specialist, Canadian 
Electric Co., Limited, Toronto. 


(Read before Association of Municipal Electrical Utilities at Toronto, 
January 23, 1929.) 


?7UCH’ has been said and 
written about the possi- 
bilities of the industrial 
heating load and some claim 
that in the not distant future it will 
equal the combined motor and light- 
ing load. Many of the large central 
station companies have been very 
successful in the development of 
industrial electric heating. The De- 
troit Edison Company has over 
50,000 kw. in electric heating appa- 
ratus connected to its lines. ‘The 
Toronto Hydro-Electric System has 
made very good progress in develop- 
ing this class of business. The 
General Electric Co., has over 40,000 
kw. of electric heating apparatus 
installed in its various plants con- 
suming more than 80,000,000 kw-hr. 
per year. From the power companies 
point of view the industrial heating 


load, with the exception of arc 
furnaces and spot welders, approaches 
the ideal. The resistor type of 
furnaces and ovens find their greatest 
advantage where operations are car- 
ried on day and night, month after 
month. Power factor is unity and 
load factor is very high. 

It is appreciated that each central 
station company must be governed 
in its method of handling its industrial 
heating business by the number and 
character of its potential customers. 
The larger companies follow the 
practice of selecting one or more 
power sales engineers to handle heat- 
ing propositions exclusively. The 
men must be trained and experienced 
in the selection and application of 
equipment. The smallsystems cannot 
justify the services of a specialist and 
the work must be taken care of by the 
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regular staff. The writer is fairly 
well acquainted with conditions in- 
fluencing the sale of electricity for 
industrial heat in Ontario, and I shall 
attempt to make to-day a few sug- 
gestions which I hope will be of value 
to the smaller systems. ‘There are 
so many and varied applications that 
it is not desirable at this time to 
attempt to deal with any of them in 
detail. It is impossible and un- 
necessary for the managers and 
superintendents of the Ontario muni- 
cipal electric systems to keep posted 
on the engineering features of in- 
dustrial heating. They can however, 
accomplish much by discussing the 
subject in a general way with their 
customers at intervals and calling 
in a representative of a reputable 
manufacturer when they think the 
prospect is sufficiently well interested. 
When the consumer shows a dis- 
position to proceed with the installa- 
tion of electric heating apparatus, the 
power company should co-operate 
with him in providing circuits to 
handle the additional load. Many 
consumers who would like to install 
electric furnaces or ovens are dis- 
couraged from doing so by the fact 
that their transformers or feeder 


demand to operate furnaces or ovens 
fairly continuously with little or no 
increase in his maximum demand. 
One Canadian wire manufacturer 
has a machine which draws an inter- 
mittent load of 150 kw. The machine 
is operated at full capacity for 10 
minutes and then it is shut off for 10 
minutes. An electric furnace rated 
150 kw. was installed and electrically 
interlocked through an automatic 
control device so that it comes on the 
line when the mechanical load drops 
and vice versa. The plant’s electric 
demand is not increased by the 
furnace, the load curve is made 
practically straight and enough heat 
is obtained to anneal the required 
amount of wire. The energy used by 
the furnace is, therefore, available 
at the minimum rate and the cost of 
annealing wiring electrically is ap- 
proximately 25 per cent. of the cost 
of doing the same work in an oil fired 
furnace which has been abandoned. 
Another Canadian industrial plant 
has a maximum demand of about 
2,000 kw. Approximately 600 kw. 
of the total demand is required by 
large compressors which operate in- 
termittently one or two days a week. 
Electric furnaces rated 600 kw. for 
annealing metal were installed. An 
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automatic load control equipment was 
installed which prevents the furnaces 
from increasing the plant’s maximum 
demand. ‘The desired result is ac- 
complished by a contact making de- 
mand meter, which operates to dis- 
connect the furnaces when the allow- 
able peak load has been reached. The 
furnaces are automatically reconnec- 
ted when the plant demand has de- 
creased so that the furnaces may 
again be carried. Several years actual 
operation have shown a valuable in- 
crease in plant load factor and the 
cost of annealing the metal is approxi- 
mately one-half of the cost of doing it 
with fuel oil. 

A Canadian manufacturer of stor- 
age batteries melts in electric fur- 
naces all the lead of which the plates 
are cast. The cost of electricity is 
only a fraction of the cost of operating 
gas fired furnaces which have been 
replaced. The saving in fuel in a 
period of seven months is sufficient to 
cover the’ first cost: .of. the. electric 
furnaces. In addition, the automatic, 
temperature control produces better 
storage batteries and the working con- 
ditions in the room are much im- 
proved. 

The Canadian railroads are swing- 
ing over to electric furnaces exclus- 
ively for hardening and tempering 
steel, for expanding locomotive and 
car tires, for annealing and case hard- 
ening mechanical parts and similar 
operations. One of the railroads has 
found that locomotive springs heat 
treated in electric furnaces last much 
longer in service than those treated in 
fuel fired furnaces. The cost of re- 
moving broken springs from the loco- 
motives and replacing them with new 
ones is many times the cost of elec- 


cylinders. 


tricity for heat treatment. Electric 
heat would be justified for this par- 
ticular work if it cost many times as 
much as fuel heat. 

On=the ‘contrary, electric’ heat “at 
Ontario rates is on the average less 
expensive than gas or fuel oil heat for 
industrial operations. On a pro- 
duction job steel is heat treated at 
1,600 deg. F. with a consumption of 
200 kw-hr. per ton, worth $2.00 at 
one cent per kw-hr. In the average 
oil fired Box furnace the oil consump- 
tion is about 40 gallons per ton worth 
$4.00 at 10 cents per gallon. ‘This 
figure of $4.00 is to be compared 
with a cost of $2.00 for electricity for 
doing the same work. 

The melting of stereotype metal in 
newspaper plants is a good applica- 
tion of electric heat. ‘The same metal 
is melted down each day and from it 
are cast the semi cylindrical plates 
which are placed on the printing press 
The maximum demand 
for the newspaper plant is established 
by the motor which drives the print- 
ing press. ‘The plates are all cast 
before the press is started and the 
furnace is automatically cut off by a 
control device when the press motor 
is energized. The electricity for 
melting the metal is, therefore, ob- 
tained at the energy rate without 
service charge, with the result that 
the metal is melted electrically at 
less cost than it can be done by coal. 
One ‘Toronto newspaper has installed 
electric heating equipment which 
melts 50 tons of metal per day with 
an annual consumption of nearly a 
million kilowatt hours. A large per- 
centage of the Ontario newspapers 
have been equipped during the past 
two years with electric stereotype 
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melting equipment. In the smallest 
daily newspapers the yearly con- 
sumption for this duty alone is over 
75,000 kw-hr. 

The automobile industry, being 
young and unhampered by tradition, 
has been the most progressive in 
adopting electricity for its many and 
varied heating operations. The 
United States automobile companies 
generally have enough production to 


l, rated 140 kw. 


ing vitreous ename 


. 


Electric Furnace for fus 


justify putting in equipment for the 
manufacture in their own plants of 
nearly all the required parts. ‘The 
Canadian automobile companies on 
the contrary buy parts, such as gears, 
springs, axles and bumpers, from con- 
cerns who manufacture such parts 
for a number of automobile compan- 
ies. One such concern, the Central 
Spring Co., at Oshawa, has an elec- 
trical furnace rated 400 kw. which 


. 
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tempers more than 2 tons of auto- 
mobile springs per hour. The cost 
of electricity is less than the cost of 
fuel oil would be. The temperature 
control and quality of product is 
better and maintenance cost on the 
furnace itself is less. “Iwo concerns 
which manufacture gears, each have 
a number of electric furnaces in- 
stalled at the present time and each 
is installing more electric furnaces. 
Nearly all the Canadian automobile 
plants installed originally electric 
ovens for baking enamel on fenders 
and similar parts. Until very recent 
years the plants operated at high 
capacity for a few months in the 
spring, with little or no production 
throughout the balance of the year. 
The ovens naturally established a high 
demand on which a monthly service 
charge was required. On account of 
this service charge some of the ovens 
were changed to oil firing. Auto- 
mobile making is now carried on 
more regularly through the year, and 
we can expect to see these ovens 
changed back to electric heat. 

One Canadian industrial plant uses 
electric furnaces of total rating 1,600 
kw. for melting and annealing metal. 
These furnaces operate continuously 
24 hours per day and consume five 
and one-half million kilowatt hours 
annually. A Canadian manufacturer 
of enamelled ware began using electric 
furnaces for fusing enamel several 
years ago. ‘They have constantly 
been adding furnaces and in a few 
months they will have a total rating 
of 1,000 kw. Their yearly consump- 
tion of energy will then be about three 
and one-half million kilowatt hours. 

The interest shown in electric heat 
by Canadian industrial plants, par- 


ticularly during the last two years, 
has been very gratifying. Nearly all 
the concerns equipped to apply porce- 
lain enamel use electric furnaces. 
The majority of them use electric 
furnaces exclusively. Nearly all the 
recent installations of ovens for 
applying black enamel to stove parts, 
electric fittings and automobile parts 
are electrically heated. Electrically 
heated ovens are also largely being 
used for baking electrical insulation, 
drying paint and many other pur- 
poses. 

One or two large power distributing 
organizations in Ontario have during 
the last few years made energetic 
efforts to sell electric heat with grati- 
fying results. Apart from these few 
organizations the work of promoting 
and selling has been left largely to the 
equipment manufacturers. One Can- 
adian concern has during the past 
year manufactured industrial heating 
equipment, having a total connected 
load amounting to 9,000 kw. It is 
estimated that this equipment will 
consume annually more than twenty 
million kilowatt hours. Assuming 
an average rate of one cent per kw-hr., 
one equipment manufacturer has 
within a year added an amount esti- 
mated at $200,000.00 to the annual 
income of the central stations of the 
country. 

There are a number of applications 
from which a few months’ revenue 
equalled the first cost of the equip- 
ment. Naturally it is more to the 
advantage of the power distributor 
than to the equipment manufacturer 
to promote such installations. The 
manufacturers naturally pursue most 
energetically the propositions requir- 
ing the more valuable equipment. 
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Tire expanding electric furnace used in Railway Shops 


Among the applications of lesser value 
to the manufacturer but relatively 
high in current consumption may be 
listed the following: 


Heating plating solutions and wash- 
ing solutions, usually in open tanks, 


Heating glue, pitch, babbitt, solder, 
soft metal and various compounds. 

Heating small outlying buildings, 
valve houses, crane cabs. 

Heating small quantities of water 
and generating small quantities of 
steam for process work. 


Many plants require small quan- 
tities of steam for process work. 
Steam is usually supplied from a large 
boiler, which boiler also heats the 
building during cold weather. Ob- 
viously it is an expensive proposition 
to keep a large boiler fired during the 
summer for the purpose of supplying 
a small quantity of steam. An 
electric boiler automatic in operation 
may be used to supply such process 
steam. From the average of a num- 


ber of propositions of this class we 
have found an electric boiler justified 
at average Ontario rates, if the steam 
required is not greater than 7 boiler 
horse power, equivalent to the eva- 
poration of 23 gallons of water per 
hour and a consumption of approxi- 
mately 75 kw-hr. per hour. If the 
steam requirements are greater it is 
usually more economical to operate 
the fuel fired boiler. 

It would appear that the water 
used for washing in the smaller city 
hotels could be advantageously heated 
electrically. A reasonably large stor- 
age tank well lagged and thermosta- 
tically controlled could be used. The 
current can be automatically turned 
off by a time switch at the time of the 
systems daily peak demand and auto- 
matically turned on again after the 
period of maximum demand has 
passed. Among many institutions 
heating washing water electrically 
are Osgoode Hall and the Canadian 
Bank of Commerce at Toronto. 
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In conclusion I will give a partial 
list of the desirable industrial heating 
applications in order of merit. 

Firing vitreous enamel. 

Annealing, hardening and temper- 
ing steel. 

Melting and annealing non-fer- 
rous metal. 


Melting lead and other soft metals. 

Baking black enamel and drying 
paint. 

Baking foundry cores and moulds. 

Baking bread in large ovens. 

Hot process galvanizing. 

Heating water and making steam. 


Discussion 


T. KR. C.. Flint} Toronto: - We, of 
Toronto, have taken more than an 
interest in industrial heating and find 
it a rather desirable load. We find 
that the consumer does not realize 
the cost, so we work that out very 
carefully for him where there are 
quite a few installations. I think the 
reason why some installations were 
unsatisfactory was because the con- 
sumer at first did not know anything 
about the cost and, second, because 
he tried to make up the equipment 
himself. We try to guide him very 
carefully and have therefore pre- 
vented any installation going in that 
might later on prove of disadvantage 
to the consumer and give a black-eye 
to industrial heating. 


One business in which we are very 
much interested at the present time 
is the cafeteria, and we also find a 
great field in the sandwich shops and 
places like that. Weclass them in the 
industrial field, and find that they are 
calling for a lot of that equipment at 
the present time. 


Mr. E. V. Buchanan, London: 
Mr. Keenan brought up the point 
that in many factories the use of in- 
dustrial heating was very advantage- 
ous because the customer could make 
use of electric heat during his off peak. 


Another point that should be stressed, 
is that the local Hydro Department 
could sell electric heating which is 
the off peak of the system. That 
could be done in the case of larger 
consumers, such as furnaces and that 
sort of thing, by means of a graphic 
meter, so that the system could tell 
the time that the consumer was on or 
off. But for smaller customers, the 
load may be so small that it would 
not justify the installation of a 
graphic meter and you could not give 
such a customer an off peak or a 
restricted hour rate. We have been 
looking into the feasibility in London 
of getting some sort of station control 
on such loads. ‘he idea I have in 
mind is that by means of what is 
known as resonant control, as de- 
veloped by the Westinghouse Com- 
pany, or by means of a relay operated 
on a pilot circuit, such things as water- 
heaters in houses, restaurants or 
hotels, or any other type of industrial 
load could be made an entirely off 
peak business. It could be kept off 
the peak of the local business and 
could be kept off the Commission 
peak and so full use could be made 
of that off peak power which I have 
always been led to believe is the 
most desirable load the Hydro system 
could obtain. 
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Investigation of Domestic Demand 
By H. D. Rothwell, Municipal Engineer, H.E.P.C. of Ont. 


(Read before Association of Municipal Electrical Utilities at Toronto, 
January 24, 1929.) 


T the convention of this 
Association held on June 
23rd, 1927, at Niagara Falls 
the writer read before the 
Association a paper entitled ‘‘ Power 
Billing Based on Demand” in which 
was laid down some of the principles 
relating to the various items which 
entered into rate structures, and also 
reviewed some of the early history 
and findings of eminent investigators 
concerning the proper method by 
which the customers, whether they 
be commercial power, commercial 
lighting or domestic may be billed 
on a basis of equity with respect to 
one another. It must be kept in 
mind that the average citizen does 
not understand electric rates and 
finds them at times somewhat be- 
wildering on account of the fact that 
he does not find their counterpart 
in any other business. It therefore 
should be the duty of the engineer, 
manager, or superintendent to con- 
stantly educate the public in the 
equity and justice of a rate which 
does take into consideration justice 
in the highest sense. 


Various rate structures have from 
time to time appeared, only later to 
be discarded, due to the difference in 
the use which the consumer made of 
his service and the general equity 
entering into the charges. Early 
investigators have recognized that 
maximum demand must be given 
consideration, and approximations 


were made in the way of floor area, 
rooms, connected load, etc. These 
all have some relationship to the 
demand problem but as the uses of 
electricity are many and varied it is 
found that discrepancies may come 
in with respect to the relationship 
between the actual demands and the 
theoretical demands determined on 
the bases just mentioned. 


In arriving at a rate to cover any 
type of service, the fundamental 
principles of service at cost to the 
individual customer must be the 
objective as well as the question as 
to whether an entire group contribute 
sufficient revenue to show a surplus 
at the end of the year. 


The electric range has introduced 
a new rate problem, particularly in 
those municipalities which are highly 
industrialized and have not a great 
diversity of occupation, bringing 
about existing conditions which are 
quite unlike those of other munici- 
palities whose citizens are engaged in 
an entirely different class of work. 
Since there is very little information 
available concerning the actual de- 
mand created by domestic consumers 
in general an investigation was made 
in a municipality with a population of 
approximately 30,000 people—a city 
highly industrialized and whose in- 
dustries are mostly composed of the 
heavy and medium type. A study 
was made of the various classes of 
consumers and it was found that these 
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RENAME TMH 
could be classified into three general In making these studies 75 single- 
groups,— phase maximum demand meters of 


1. The ordinary lighting cus- the heat principle type were used, 25 
tomer who comprises the great of which were 15 ampere, 2-wire; 
majority of the consumers served 25, 25 ampere, 3-wire; and 25,50 
from the local utility and that type ampere, 3-wire. ‘These instruments 
of consumer who does not make use recorded the ten minute integrated 
of any of the large current consuming demand of the load taken by the 
devices requiring excessive demand consumers. 
or consumption. The meters in question were in- 

2. The lighting customer who stalled so as to commence operation 
uses an electric range but is not as. on July Ist, and remained in service 
yet equipped with many appliances. for a period of six months, readings 

3. The customer who has besides being taken on the last day of each 
lighting, an electric range, water month of both kilowatt-hour con- 
heater, electric fireplace and most of sumption and maximum demand. 
the appliances at present on the In covering this period a record of 
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Fig. 2 


was obtained as well as that period 
of the year when household furnaces 
and heating appliances come into 
general use, thus giving some idea 
at least as to the seasonable use of 
portable heating appliances. 

The following tabulation of the 
results obtained from each group 
gives the minimum, the maximum, 
and the average connected loads; the 
minimum, the maximum and the 
average demands, as well as the 
kilowatt hour consumption. These 
cover the complete period of six 
months. 

It will be observed that in Group 
No. I, which is an average condition 
of the ordinary lighting customer, 


the maximum demand is approxi- 
mately 1,000 watts and the kilowatt- 
hour consumption will average ap- 
proximately 68 kilowatt-hours 
throughout the year. In Group No. 
2, the maximum demand is 5,580 
watts with an average monthly con- 
sumption of 285 kilowatt-hours 
whereas in Group 3, the average 
monthly demand is 5,710 watts and 
the average monthly consumption, 
440 kilowatt-hours. It should be 
especially noted that with the addi- 
tion of appliances in the case of the 
large customer his maximum demand 
does not appreciably increase over 
the intermediate class whereas the 
kilowatt-hour consumption, or his 
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the amount of power required to 
supply 15,412 kilowatts of individual 
is interesting to note that the actual 
kilowatt-hours consumed during the 


giving a diversity factor of 3.5. 
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From the foregoing it will be seen From the sub-station chart readings 


that the summation of the individual 


Mid. 


vice amounts to 15,412 kilowatts and demands was 4,410 kilowatts: 


the estimated kilowatt-hours con- 
reasoning, 10,780,000 kilowatt-hours. 


demands on the total domestic ser- 
sumed, based on the same line of 


Group No. 1: 
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year in question was 10,500,000, or 
in other words the selection of con- 
sumers as above illustrated proves 
that an average condition was reached 
by the installation of only 75 meters, 
as an error of only 2.66 per cent. 
existed between the actual kilowatt- 
hours and the calculated kilowatt- 
hours. 

Figs. 1, 2, 3, 4, 5 and 6 show the 
load characteristics or typical 24-hour 
curves of the power required to supply 
domestic services in the months of 
July to December, inclusive. It will 
be noted that the condition at twelve 
o'clock noon shows that the electric 
range comes on creating a condition 
whereby a peak of nearly 2,000 kilo- 
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watts is established over and above 
any other peak during the day in the 
month of July. It will also be noted 
that the morning and evening cooking 
loads are small in comparison to those 
at the noon-hour. ‘This condition 
exists throughout the entire year with 
the exception of certain characteris- 
tics during the fall months and the 
month of December. These changes 
are due to the overlap of the cooking 
and lighting loads in the evening, 
which peak very nearly approaches 
that at noon. The load factor is not 
good, especially in mid-summer. ‘The 
result of this is self-evident to any one 
familiar with the supplying of this 
type of service. The commercial 
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load which has been indicated on the showing the proportions of power 
August and December charts does purchased and operating expenses to 
not materially change except in total expenses. Ten years ago the 
magnitude. The commercial peak fixed expenses represented well over 
remains nearly constant throughout 60 per cent. of the total cost to the 
the year and to a large extent comes consumer. ‘This has changed some- 
on the noon-hour peak, therefore what and at the present time repre- 
there is not a very great diversity sents less than 40 per cent. whereas 
between the domestic and the com- the power purchased at present is in 
mercial lighting loads. the neighborhood of 65 per cent. 

In order to further study the situa- This condition has been brought 
tion a review of the past ten years about largely by the fact that the 
was made with the object of deter- domestic load factor has been chang- 
mining what changes in the capital ing due to the range peak at mid-day. 
or the system with respect to maxi- The result has been a gradually 
mum demand, occurred during that reduced diversity throughout the 
period. This is illustrated to some entire ten-year period. It is in- 
extent in Fig. 7, which is a curve teresting to note that ten years ago 
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the electric range was not an im- 
portant factor, representing less than 
150 installations whereas at the 
present time there are over 2,056 
ranges in a total of 5,958 customers. 

A further study was also made of 
various items entering into distri- 
bution capital to supply the lighting 
consumers and in Fig. 8 are shown 
curves in dollars per kilowatt of total 
domestic demand required to supply 
domestic service over a period of ten 
years. 

It will be noted that transformers 
and sub-station equipment costs re- 
main almost constant whereas meters 
show a slight decline. Distribution 
system which includes copper and 


TIME OF DAY 


poles, shows a considerable reduction 
and the total assets are reduced 
approximately 40 per cent. 

This goes to show that there is 
considerable stability in the cost of 
distributing power to lighting con- 
sumers with respect to the fixed 
charges and operating costs. It is 
to be expected that with advances 
in labor prices concerning operation 
that the fixed charges which would 
be chargeable to the demand over the 
past ten years would undoubtedly 
be a constant factor even paying 
additional labor costs for operation 
and maintenance of the distribution 
system. Furthermore, it is seen that 
the fixed expenses at the present time 


-“*-¥ 38 


THE BULLETIN 45 
BANANAMAN ATTACH TTT 


are approximately 40 per cent. These 
fixed expenses should be chargeable 
entirely to the demand created by the 
various customers and in proportion 
to the demand created by the in- 
dividual customer. In other words, 
Group One, should pay a service 
charge commensurate with the de- 
mand created, as also should Groups 
Two and Three, but whether the 
service charge per kilowatt of demand 
for Groups One, Two and Three 
should be the same, is a question. 
In determining the service charge it 
must be kept in mind that there are 
certain expenses which cannot right- 


fully be proportioned on a demand 
basis and must, therefore, be con- 
sidered on a consumer basis. The 
following expenses might be con- 
sidered on a customer basis, con- 
sumers’ premises expenses, billing and 
collecting, promotion of business, un- 
distributed expenses and general sa- 
laries, whereas sub-station operation, 
distribution system maintenance, line 
transformer maintenance and fixed 
charges could equitably be divided 
on the summation of the individual 
demands. ‘This would of necessity 
mean that the consumer with a 
demand of one kilowatt would pay a 
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higher service charge per kilowatt 
than the customer with a total de- 
mand of 5 kilowatts. From the fore- 
going it may briefly be summarized 
that a-general recognition of the need 
of the consideration must be made of 
the maximum demand of each parti- 
cular customer and that each be re- 
quired to bear his proportionate cost 
of the service. 

The investigations showed that it 
is not possible to select any group or 
groups within a municipality and 
attribute to them the use of the elec- 
tric range or the appliances in ques- 
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tion. Inthe study made it was found 
that many of the largest users of these 
appliances were people of average 
means, including laborers, night- 
watchmen, plumbers, book-keepers, 
carpenters, travellers, janitors, man- 
agers, housewives, furniture dealers, 
furriers, teachers, etc. 

The investigation also showed con- 
clusively that a considerable variation 
existed between the installed capacity 
and the maximum demand created, 
é.g.—customers were found in some 
instances to have installed capacities 
of 22,000 watts and with a maximum 
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demand of less than 5,000 watts and 
others with installed capacities of 
9,000 watts and with a maximum 
demand of over 7,000 watts, further- 
more the kilowatt hours consumed 
per kilowatt of demand showed in 
individual cases to vary greatly. 

A point worthy of note is the daily 
system load required to serve 2,056 
electric range customers at mid-day 
representing about 3314 per cent. of 
the total customers. Making due 
allowance for day lighting, and ordin- 
ary appliances it is certain that the 
average demand is not less than 2,800 
kilowatts or about 1.35 kilowatts 
per customer recorded as system peak. 
On this basis a load of slightly over 
8,000 kilowatts would be required to 
supply the city when electric ranges 
reach the saturation point, and over 
50 per cent. of this would be used 
only between eleven o’clock a.m. and 
noon. 

At present during the month of July 
and also partially true at least during 
the other months, there is a peak of 
2,000 kilowatts created between 
eleven o'clock a.m. and twelve o- 
clock noon which is over and above 
every other peak created during the 
day and in this part of the load there 
is represented about 1,000 kilowatt- 
hours or about 25,000 kilowatt-hours 
month. ‘This at one cent per kilowatt 


hour would represent an income of 
about $250.00 and an expense of 
$5,580.00 providing power costs were 
at the rate of $2..79 per kilowatt per 
month. 


CONCLUSION 


In conclusion it would appear that 
the sharp peak created at noon hour 
by the use of the electric ranges, and 
against which there is very little 
re-sale at present, offers a problem 
which can at least in part be solved 
by the introduction of maximum 
demand meters on individual cus- 
tomers and thus encouraging the 
customer to suppress his maximum 
demand which would be to his bene- 
fit financially as well as the utility 
serving him. Also the introduction 
of a system of relays or other devices 
which would automatically cut out 
non-essential loads, such as, fire 
places, water heaters and refriger- 
ators during the time the electric 
range was in operation would un- 
doubtedly materially assist in the 
problem of reducing range peaks and 
improving load factors, if therefore 
the manufacturers could produce 


meters at an economic price a great 
deal would be done towards solving 
this problem. 
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Domestic Appliance Load Factor 


By W. R. Catton, Manager, Hydro-Electric System, 
Brantford, Ont. 


(Read before Association of Munictpal Electrical Utilttres at Toronto, 
January 24, 1929) 


#@O doubt we are in accord in 
our belief that good load 
factor assures success, and 
to attain this success, we 
have made a special rate for the Class 
““D”’ power customer who fills in the 
valleys and does not ride the peak. 
He is a good customer and will work 
to our schedule providing we have 
definite restrictions as to time. 

The power load in Brantford pro- 
duces a very flat curve from 7.30 a.m. 
to 5.00 p.m. The commercial lighting 
load is reasonably flat in the day time 
and then takes a natural rise in the 
evening, producing a paying curve. 
Our domestic lighting load is the one 
which causes our greatest worry. 
Any power or commercial load we 
may take on will be beneficial to the 
System; in fact, any two wire lighting 
service is beneficial, but when we 
add a three wire domestic service 
with all its various appliances, then 
our short sharp day peaks are aggrav- 
ated. 

In an analysis of our load conditions 
it was unquestionably proved that 
the stove customers established day 
demands of from 1,200 to 1,800 kw. 
These figures indicate and our test 
has proven that appliances were in 
operation when the stove was in 
use. Our experience has been that 
this sharp day peak becomes higher 
yearly and Class “‘D”’ power is not 
procurable to offset it. Naturally, we 
have a problem. One way out of the 


difficulty is to increase the rates. 
This was done in most of the muni- 
cipalities, the rate was increased from 
two and one cents to two and a half 
and one’ and a quarter cents. 71 
believe it was admitted at the time 
that the appliance load was the cause 
and no doubt the additional revenue 
cleared up the situation, but, as 
time goes on, the old condition will 
re-appear. You do not have to be a 
very brilliant engineer to increase 
rates; it is quite easy to do, providing 
the public do not object, but they 
have been accustomed to cheap 
power and we have not neglected 
advertising the fact that it is cheap, 
nor have we left any stone unturned 
in placing at their disposal all the 
various appliances which cause the 
increase in our peak. 

As these appliance peaks occur at 
three different periods between 7.00 
a.m. and 6.00 p.m., according to the 
season, the Class ‘‘D’’ power customer 
is eliminated, and it is this type of 
customer who has made and main- 
tained the low rate per kilowatt-hour. 

The above objectionable features 
may not apply to the larger muni- 
cipalities such as Toronto, London, 
Hamilton, and Windsor, where the 
evening dinner load is offset by the 
drop in power load at 5.00 p.m., but 
in Brantford, the dinner hour is at 
12.00 noon. Possibly the water heater 
would be sufficient to take off the 
peak in some municipalities, but in 
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Brantford, absolutely all non-essential 
equipment should be turned off when 
the stove is in use. 

What have we done to educate the 
public in regard to this bad condition? 
I will admit that it is difficult, an fact, 
practically impossible to explain to 
the average layman. We hold our 
positions as engineers to find a way 
out of the various difficulties. Are 
we going to use the old method of 
raising rates or try to find some 
scientifically sound operating method 
for solving the problem? 

If you agree with me in that the 
appliance load is pronounced in 
Brantford, you will admit that with- 
out means of offsetting it, we must 
increase our charges. Rather than do 
this, why not try to keep the peak 
down by forced co-operation. ‘This 
forced co-operation would not get 
us into trouble if it were beneficial 
to the majority, and one method out 
of the difficulty is as follows: 


Appliances consists of: 


Water heaters on flat rate...... 
Water heaters metered........ 
LER iad POs 2h eo, BN Nera Co ra 
SUGANO Ot A Rn ae ar ee 
PGB AL Ceri aca eho 2g 
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I maintain that not one of the 
appliances should be in service when 
the stove is in operation, and if a 
study of the oven characteristics 
is made, you will agree that it is not 
necessary when the top of the stove 
is being used. Therefore, bill him on 
demand.) Put it ‘right. upto him 
whether he pays more or less for the 
current. If he wishes to co-operate, 
make it worth his while by giving him 
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a lower follow up rate, providing he 
reduces his demand. 

For argument’s sake, let us assume 
that 4,000 watts is the fixed demand 
and 400 kw-hr. the approximate 


consumption: 
PIxcumelaroe str weer 66 
66 kw-hr. at two cents ... 1.32 
joe kw-hr: at one cent.... 3.34 
Gross oil oes ft, iy ei 


A demand of 3,000 watts with a 
consumption of 400 kw-hr.: 


PixcdeG@ lances). Fe ly 4 yu .66 


66 kw-hr:at:tworcents,.:. 1:32 
234 kw-hr. at one cent.... 2.34 
100 kw-hr. at a half cent... .00 

Crosse oily a7. yh Sees “4.82 


A demand of 5,000 watts with a 
consumption of 400 kw-hr.: 


MIKCC eG arPOn cs... gaklat.y « 66 


132 kw-hr. at two cents.... 2.64 
268 kw-hr. at one cent.... 2.68 
 COsSEs il Leese Fos hee, 5.98 


400 to 1500 watts 
1000 to 3000 watts 
1500 to 3000 watts 
3000 to 7500 watts 

750 to 3000 watts 

160 to 2000 watts 


The customer who wants to co- 
operate is paid for his effort while the 
customer who doesn’t helps to pay 
our costs and does not cause his 
neighbor's rate to be increased. 
The flat rate water heater will come 
off our peak where the customer is 
co-operating, automatically making 
the revenue from this heater practic- 
ally all profit. Also, do not overlook 
the fact that any capacity thrown 
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back on us due to economies prac- 
ticed by the customers is worth hun- 
dreds of dollars to us in line trans- 
former, secondary and primary line, 
and substation capital expenditures. 

You may say that the people will 
not try to keep their demands down. 


You might just as well say that they 
will not sift ashes, walk a mile ,to 
save street car fare, or the one hun- 
dred and one other things that people 
do to save a few cents, but if he 
doesn’t, he pays, and so he should as 
in every other extravagant practice. 


Discussion 


Mr. H. F. Shearer, Welland: ‘The 
point in Mr. Rothwell’s paper that 
appealed to me was that the electric 
range is, /alréady =soldean sour cales 
efforts should be made to get the 
smaller appliances in the home. 
Those figures that Mr. Rothwell 
gave showing there were only 200 
watts in increase in demand by the 
addition of general appliances in the 
home, while the load factor was so 
materially increased, removed the 
problem of the electric range from the 
question entirely. I think that in- 
formation is of great value to the 
executives in the various munici- 
palities. 

Mr KR. Starrs Oring. “i do not 
agree with Mr. Catton on his rate 
question. I think the simpler we can 
get the rates the better. If you have 
four or five or six different rates ac- 
cording to the demand, then you are 
going to have about four hundred 
different customers coming in and 
wanting an explanation when they 
come to pay their bill. I think the 
way to overcome that is to vary the 
charge on the demand and let the 
kilowatt hour rate stay. If you want 
two rates, well and good, but we have 
the one rate per kilowatt hour, and 
we do not have any trouble with the 
bills at all now. Any one can figure 
out his own bill. They get their 
reading and know what it is im- 


mediately. If you were to make a 
charge on the four kilowatt demand, 
and charge thirty or forty or fifty 
cents and if it is over that, you want 
to make a higher rate to go up around 
seven or eight kilowatts demand, well 
and good; but don’t get on to having 
half a dozen rates per kilowatt hour 
according to demand or consumption. 

Mr. Catton: The point in connec- 
tion with making the charge on the 
demand is quite right. But you say 
you have one rate per kilowatt hour. 
You are disregarding demand. I 
could put on six kilowatts for 
a half hour and another fellow. could 
put on three kilowatts for one hour 
and our bills would be exactly the 
same. That is the thing we are trying 
to overcome. We want to sell a lot 
of kilowatt hours. We want a lot of 
appliances and a lot of stoves too. 
We want to educate the people in the 
proper economical use of these ap- 
pliances, so they can use more of them 
and use them longer and help to give 
us a load factor. 

Mr. E. V. Buchanan, London: Mr. 
Rothwell referred, at the beginning 
of his paper, to service at cost. Now, 
what is service at cost? What is 
cost? The cost of electrical service 
to a class of consumer or to an in- 
dividual customer defies scientific 
analysis. If you can imagine a plant 
starting up to serve one lighting 
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customer, it is very easy to determine 
what that customer shall pay, be- 
cause he must pay the total cost of 
operating that plant. As the plant 
continues, however, and it is found 
that, during the day time, when no 
power is being used by the lighting 
customer, a power customer appears. 
What shall we charge the power 
customer? "It is a by-product en- 
tirely of this plant, especially if the 
plant is a hydro-electric plant and 
is not consuming any fuel. In the 
case of the principle of the Hydro- 
Electric Power Commission, it is 
supposed to be power at cost. Now 
what is the cost of adding this ad- 
ditional consumer? Shall we only 
charge the lighting consumer with 
all the cost so far, and then charge 
the power consumer with the addi- 
tional cost? Then, take the opposite 
case. Suppose this plant were started 
up to supply a power consumer; you 
charge the power consumer with the 
original cost and later the lighting 
consumer comes and you may charge 
the lighting consumer with the ad- 
ditional cost; or do you split it up 
on the basis of peak load or on the 
basis of kilowatt-hour consumption, 
or do you take into consideration the 
load factor, the diversity factor, and 
so on? You can go into many ramifi- 
cations. Later, you probably get a 
number of different lighting consum- 
ers’ characteristics and a number of 
different power consumers with dif- 
ferent characteristics, and I come 
back to the point I mentioned at the 
beginning, that the cost of the elec- 
trical service to a class or to an in- 
dividual consumer defies scientific 
analysis. | 


Now, it is proposed, I believe, by 
Mr. Catton to put in some kind of 
demand meter to control the peak 
of the domestic customer’s load. 
The objection that I have to demand 
meters is that you increase enor- 
mously the cost of billing and col- 
lecting. Your meter reader’s time 
would be very considerably increased. 
Your fixed charges on the cost of the 
additional meter would run your bill 
up and the work of billing would be 
tremendous. Where you have to 
vary the demand, as I presume Mr. 
Catton intends from month to month, 
it would mean that it would hardly 
be possible to use the machine billing 
systems as many of us do now, and 
particularly, as Mr. Starr mentioned, 
you would have tremendous com- 
plaints from the customers. Ina city 
like London, where we have 18,000 
domestic consumers and 500 power 
consumers, it is very easy to explain 
to the manufacturers, the reason for 
demand billing and for sliding kilo- 
watt rates; but to attempt to explain 
to 18,000 domestic consumers the 
reason why in any one month you 
should charge $2.00 for 100 kilowatt 
hours and in another month you 
should charge him $4.00 for 100 
kilowatt hours—I don’t believe it 
could be done. I don’t believe that 
the demand is a very big factor in the 
cost of domestic service. It is one 
of the factors, but the time of the 
demand is another factor, the load 
factor is another one, and to blame 
the stove load for all our troubles is 
rather unfair. I do appreciate that 
there should be some difference in 
the service charges. Yesterday you 
all heard the report of the Rates 
Committee where it. was suggested 
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that there should be two or more 
service charges for domestic con- 
sumers. It might be 33 cents for the 
two-wire service, 66 cents for the 
three-wire service up to 25 amperes, 
and 99 cents for services larger, and 
then have a corresponding number of 
kilowatt hours at the first rate such 
as thirty for the small consumer, 
sixty kilowatt-hours for the inter- 
mediate one, and ninety kilowatt- 
hours for the larger one. Then you 
would have very little trouble in 
your billing, because the consumers 
would be billed similarly each month 
and you would have no expense for 
demand meters. 

I am quite in accord with the 
second conclusion drawn by Mr. 
Rothwell, to adopt some method of 
flattening out your load curve by 
restricting the other appliances. ‘To 
my mind, that is more easily done by 
getting such business as the water- 
heater off the station peak, no matter 
when it occurs. It appears to me 
that it can be done very economically 
by either of two ways: first, by 
adopting the system of what the 
Westinghouse call the resonant con- 
trol which has been used in the 
United States for the control of 
street lighting. By that method, you 
could control the water heaters from 
the station. Another method of 
accomplishing the same thing is by 
using a relay on a pilot circuit. In 
London, we have over 1,000 water 
heaters of one h.p. demand on the 
average. 1,000 h.p. costs in power 
alone twenty-six dollars per horse- 
power at the station, twenty-eight per- 
haps at the consumer’s premises. If 
you could cut these water heaters off 
the peak load, you could reduce your 


cost of power by $28,000 per year. Now 
you can easily see that municipalities 
could afford to spend a considerable 
amount of money to accomplish that. 
You could easily cut these water 
heaters off for fifteen or twenty 
minutes or half an hour, and the con- 
sumer would never know that it had 
happened, because with flat rate 
water heaters with a fairly large 
storage tank, he would not have 
realized that he had been without 
power for that time. You could cut 
the water heaters off at noon or in the 
evening, or during the time of the 
Hydro-Electric Power Commission’s 
peak, if that is the vital factor, as well 
as the time of the local peak. Mr. 
Catton remarked that, if you could 
get all the other appliances cut off, 
it would not compensate for the 
stove peak. Mr. Shearer pointed out 
that the solution of the problem was 
to sell other appliances; and I think 
that that is part of the solution. 
But I am inclined to think that Mr. 
Catton is not correct when he says 
that it is impossible to counteract the 
stove peak by cutting off these other 
appliances. What I am afraid of is 
that, if we develop the water heater 
business, as no doubt it will develop— 
and cut the water heater off our stove 
peak we will produce peaks at some 
other part of the day—at ten in the 
morning or three in the afternoon. 
But even then, you still have the 
opportunity of creating a diversity 
factor in the use of water heaters 
by the cutting of half of them off at 
one time and half at another time. 

Mr. Catton: Mr. Buchanan does 
not like’ the-trouble of )thisieextas 
meter reading and billing; yet he does 
not mind spending a few thousand 
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dollars in equipment to try and 
control it. In other words, it is a 
little easier to spend money than it is 
to try and collect it. The Blue Book 
of 1927 by the Hydro-Electric Power 
Commission is all a matter of dollars 
and cents and the cost of electricity 
to the public. London bought power 
a little cheaper than Brantford did in 
1927. ‘The people were charged two 
and one cents per kilowatt-hour in 
Brantford, where we paid a little more 
for power. ‘The people in London 
were charged two and a half and 
one and a quarter cents where they 
bought cheaper power than we did 
in Brantford. We want to make it 
still cheaper. We don’t want to put 
on that extra half cent that London 
has. We want to put it up to the 
people themselves and pay them for 
their effort. We feel we can educate 
the people into the economical uses 
of appliances by restricting their 
loads, thereby taking non-essential 
loads off our peak. We have not 
encouraged flat rate water heaters in 
Brantford. I feel that, if we have a 
750-watt heater connected flat rate, 
we are just getting our cost. If it is 
taken off our peak, it is that much 
saved and we can hand it back in 
cheaper current. But the water 
heater is not enough, to cut off the 
peak. Mr. Rothwell wanted me to 
bring this to your notice to show that 
appliances are used indiscriminately. 
On January 19th, when it was 32 
degrees above zero, our demand was 
7,100 kilowatts. When it was 26 
above zero, on January 17th, it was 
7,800 kilowatts. On January 30th, 
when it was 13 above zero, the de- 
mand was 7,900 kilowatts, and when 
we had a zero morning on January 14, 


there were 8,400 kilowatts. It simply 
means that the people turned on 
everything they had for half an hour, 
to warm up the place which gave us a 
tremendous peak at eight o’clock in 
the morning. 

Mr. J. E. B. Phelps, Sarnia: We 
are selling a commodity which is 
used in the residences by the women. 
They are going to do a thing when 
they want to doit. You fellows are 
all engineers, and engineers deal with 
facts and you get so close to the 
problem that you lose the viewpoint. 
We have to supply this current to the 
homes of our people and give them 
service, and we have got to produce 
some kind of rate that will take care 
of the situation. I think if we havea 
customer with a demand of one kilo- 
watt, we should make him pay 
thirty cents of a service charge and 
fifteen cents billing charge, (that is 
about what it costs us, if you go 
through the blue book), that will 
make his service charge forty-five 
cents a month. Let the man with a 
three-wire service, sixty ampere box, 
pay ninety cents service charge, 
and add fifteen cents billing costs, 
and you get $1.05 from him. From 
the five kilowatt man you get $1.65 
on that basis. With a rate per kilo- 
watt hour for fifty hours a month, we 
should take care of the total cost of 
the power. Then give half a cent 
follow-up rate to encourage the use 
of appliances, and you will have a 
good load factor. That is my idea 
of the solution. Demand meters may 
be necessary. 

Mr. Buchanan: I just want to say 
that Mr. Catton’s demand meters 
might cost as much as the relay 
system which I propose. 
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Mr. R. H. Martindale, Sudbury: 
Isat wot a fact that; to.cetiat theteal 
solution of the question the only 
proper way is to measure the demand 
and charge for what is used? Any 
other measures are only partial, and 
if the demand meters can be brought 
down to a cost somewhat lower than 
they are, it will mean that that is 
going to be a solution of this question 
and every customer will be free to use 
all or any of his equipment. Water 
heaters are not the only sinners. 
There are also electric grates and other 
appliances.” -iticseemis) itorimes that 
measurement of the demands, with 
as simple a rate as possible, is the 
solution of the question. Each cus- 
tomer can then determine his own bill 
and put on as much as he likes and 
he pays for it accordingly. 

UViy einen) sn) CH ey ee Cr.52. Of 
Ontario: The Power Commission 
Act states that service shall be sup- 
plied at cost, and our duty in the 
H.E.P.C., is to see that that service 
is supplied at or as near cost as we 
can determine. 

Mr. Buchanan has said that it is 
absolutely impossible to scientifi- 
cally analyze the cost of service to 
individual consumers. I agree with 
him. But it is our duty to go as far 
as we can in determining and fixing 
a rate with your assistance, that will 
give service to each consumer at as 
near cost as we possibly can, depend- 
ing on the service he gets and the 
cost of supplying that service. 

Mr. Starr has made a suggestion, 
which I only partly agree with, that 
we might vary the service charge to 
get part of the cost from the consumer 
who uses the current, and use a flat 
meter rate. It is an easy way to 


get money but it is not a just way. 
The matter of load factor of the var- 
ious municipalities is one that has 
not been given perhaps as much 
consideration as it should in a sen- 
sible way. We have considered the 
contracts under which the power is 
being supplied, and we have been 
advised that, under those contracts, 
the Commission may determine the 
items to be considered as cost. As 
I have said before at other meetings 
of this kind, there is coming a time 
undoubtedly when load factors is 
going to be one of the factors that 
will enter into the cost of power as 
billed to the various municipalities, 
and that is only fair. It hardly seems 
fair that one municipality having a 
load of a thousand horse power with 
a load factor of thirty per cent. should 
pay as much for that power as the 
municipality with a load factor of per- 
haps fifty per cent. Furthermore, the 
costsol that” power, as ffatyaseene 
Commission is concerned, is entirely 
different to what it was at the time 
those contracts were first entered 
into. We bought power at that time 
on a peak basis, and the cost of power, 
as far aS we were concerned, was the 
same regardless of load factor. At 
the present time that condition, on 
practically every system which we 
operate, has changed, and the load 
factor is one of the important factors, 
almost as important as the peak load. 
At Niagara Falls, we are up to our 
water capacity, as we are in practic- 
ally all of the other systems. The 
contract which we recently entered 
into with the Gatineau Power Com- 
pany is based on the seventy per cent. 
weekly load factor, and as the muni- 
cipalities increase their load factor, 
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they increase the cost of power, and 
if one municipality increases its load 
factor «higher. than the’ others, it 
should pay a correspondingly higher 
rate for its power, and that is, I be- 
lieve, undoubtedly coming. So, when 
you talk of increasing your load 
factor, you have to keep that point 
in mind. I do not say that the charge 
would be prohibitive, but there will 
be some increase in the cost, due to 
the increase in load factor. We have 
tried to keep pace with the informa- 
tion we have in the form of our rates. 
The rates have been changed from 
time to time, and they undoubtedly 
will be changed in form from time to 
time to keep pace with the advance 
of the science of measurement and 
supply. We have been investigating 
the matter of relays, of interrupting 
devices and of demand meters. The 
demand meter manufacturers have 
recently brought out meters which 
have helped to solve our problem in 
the matter of commercial require- 
ments as well as the smaller cus- 
tomers, and will help to solve the 
problems we have to face as the 
domestic appliance load increases. 
We are trying to give all the encour- 
agement, help and assistance we can 
to the meter manufacturers and the 
relay manufacturers; and all I can 
say is that, as far as the rate structure 
is concerned, we will endeavour to 
keep pace with the advance of the 
science in that regard. I think that 
the investigations that Mr. Catton 
has made will help us . very 
materially to clear up a very knotty 
problem. ‘The analysis of the oper- 
ating costs of the various muni- 
cipalities is based on a analysis which 
was devised by the H.E.P.C. Rate 


Committee and revised from time to 
time, based on information we ob- 
tained, not only at these meet- 
ings, but from individuals in the var- 
ious municipalities. We have received 
a lot of help and a lot of criticism in 
connection with that analysis. We 
have changed it from time to time, 
and undoubtedly we will change it 
from time to time as we see some bet- 
ter way of arriving at a nearer solu- 
tion of the cost. We do not think it 
is perfect and are willing to change it 
at any time, in any particular in 


which we see that it will be im- 
proved. 
Mr. J. W. Peart, St. Thomas: Mr. 


Chairman, I do think, in view of 
the discussion that has occurred 
this morning, it should be our duty 
to see that a follow-up paper is pre- 
pared and presented at the Summer 
Convention along these lines so as to 
bring out or give us an idea as to the 
increase in our operating costs were 
we to turn over to the demand meter 
method of measuring domestic ser- 
vices. I feel sure that we are all in 
accord with the principle that Mr. 
Catten and Mr. Rothwell have out- 
lined this morning as the one that we 
are all looking forward to. ‘The 
question as to the practicability of 
that method remains to be deter- 
mined. We do not know how it will 
affect our billing costs, the meter 
reading costs and just what it will 
mean to a local system. It may be 
that the demand meter is not the solu- 
tion that we are looking forward to. 
There may be another solution, de- 
pending on the method of resonant 
control that Mr. Buchanan has re- 
ferred to. I believe there are certain 
municipalities, not in our Hydro 
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family, who depend on duplicate 
metering, and it would be quite 
possible, if some method of control on 
the potential coil of the meter were 


installed, to throw the second meter 
on to the consumers’ service during 
peak load hours and charge a higher 
rate during the peak period. 
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Association of Municipal Electrical Utilities 


Committee Reports 


Auditor’s Report 


Mr. J. G. Archibald, 

President, 

Ass'n of Municipal Electrical 
Utilities of Ontario. 
Dear Sir,— 

We beg to advise you that we have 
audited the books of the Association 
of Municipal Electrical Utilitiesforthe 
calendar year 1928, and find that the 
cash received and recorded by the 
Treasurer agrees with the Secretary’s 


statements. The disbursements are 
supported by vouchers duly author- 
ized and passed by both President 
and Secretary, and the cash balance 
is in accord with the account at the 
Bank. 

We respectfully submit herewith 
statement of Receipts, Disburse- 
ments and Assets. 

Yours very truly, 
W. G. PIERDON, 
HP... ;HILUMAN: 

Auditors. 


STATEMENT OF RECEIPTS, DISBURSEMENTS AND ASSETS FOR 
YEAR ENDING DECEMBER 83lst, 1928 


RECEIPTS 


Cash in Bank, December 31, 1927.... 
Membership Fees—Utilities.......... 
Commercial...... 
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$1,426.00 
1,582.50 3,008.50 
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$5,520.44 


DISBURSEMENTS 


Members’ Travelling Expenses....... 
Secretary and Treasurer remuneration 
deem beVeul genet Seen oy 2 
POSTAGE. hak SircPteiae MM me nih: 
Bank exchanges on cheques.......... 
Miscellaneous expenses.............. 
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$ 144.05 
250.00 


$528.83 
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Convention Expense— 
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Pastime Danie, Owe eee BS MOE: 
Dominion 2°, 1934 Bond, (par$500),/ cost.) 2208. Fee ee 
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Less 5% per annum written off...... 


O.M.E.A. proportion of June Convention expenses.............. 
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rane cere: GRE 195.75 
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raromeiriecome out (pa! Sy 
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513.50 
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133.90 
39.11 
$1,953.88 
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Papers Committee Report 


The papers to be given were de- 
cided on by the Papers Committee, 
and it has not been done without a 
great deal of work. The Papers Com- 
mittee have striven to get the best 
papers they could, but it is a very 
difficult matter to get papers which 
the Committee feel would be interest- 
ing to all the municipalities and to 
allour members. The trouble that the 
Committee runs us into is the fact 
that a paper which might be of in- 
terest to the larger cities is not of 
interest to the smaller municipalities. 
I am sure that I voice the opinion of 
the Papers Committee when I say 
that we would like to have suggestions 
from the members as to what is on 
their mind and what they would 
like to have discussed at the Conven- 
tion. JI am sure any suggestions that 
any of the members have would be 
appreciated by the Paper’s Com- 


mittee and assist them in arranging 
the program. 

I want to thank the members of the 
Committee for their assistance during 
the past year, and I hope the papers 
which we have arranged for this 
Convention will be found suitable. 

Omi oCOLs; 
Chairman. 


Regulations and Standards 
Committee Report 


Your Regulations and Standards 
Committee have to report as follows, 


WIRING REGULATIONS 


The Canadian Electrical Code 
which was prepared by the Canadian 
Engineering Standards Association 
and in the preparation of which the 
Commission co-operated, was adopted 
by the Commission and put in force 
in 1928. The preparation of this 
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Code, as you are probably aware, 
occupied several years’ time and 
was completed by the Committee 
after overcoming many difficulties, 
one of the most important of which 
was the wide separation between the 
different Provinces and the existence 
of local rules in the various munici- 
palities and Provinces. ‘The first 
edition of the Code was authorized 
at a meeting early in 1928, when they 
were adopted by the Commission as 
noted above. 

They have received a very favor- 
able reception in this Province as well 
as in others and it is apparent that 
they have supplied a long felt need. 

In September 1928, a _ revised 
edition of the rules was approved and 
will be published in the course of a 
few weeks. The revised rules embody 
several new features which should 
work to the advantage of the industry. 
Among these may be mentioned rules 
for the grounding of portables in 
industrial establishments, simplified 
rules for motor installations and 
protection, the introduction of de- 
mand factors permitting a reduction 
in wire sizes of mains in the case of 
large installations having varied load 
requirements. 

The Canadian Engineering Stan- 
dards Association is now considering 
the preparation of outside rules. 


ELECTRICITY INSPECTION ACT. 


As noted in previous reports of this 
Committee, a considerable amount of 
work has been done by a Committee 
including representatives of the 
A.M.E.U., the Commission and the 
Canadian Electrical Association, to- 
wards obtaining a revision of the 
Electricity Inspection Act which 


would be satisfactory to the industry. 
This Act was revised at the last ses- 
sion of the Dominion Parliament and 
the Electricity and Gas Inspection 
Department is now preparing regu- 
lations based upon this Act. The 
Committee is still working with the 
Department with the view to having 
these Regulations satisfactory both 
to the industry and to the Depart- 
ment. 

The principal points which have 
been under discussion and the final 
decision regarding them are indicated 
below: 

1. Period for reseal of meters. 

It was endeavored to have this 
period extended from five years to a 
much longer period and the Act now 
states that the reseal period shall be 
six years. 

2. The Sealing of Meters. 

Other than watt-hour meters, the or- 
iginal Act required that all meters used 
for billing purposes should be sealed. 
As this was impracticable in the case 
of graphic meters and many types of 
demand meters, it was endeavored 
to have this provision changed and 
the Act now provides that the 
National Research Council shall be 
the final arbiter in the matter of 
approval of types of meters for billing 
purposes and the Council may also 
approve meters for use unsealed. 

Several other matters now under 
discussion have not been carried to a 
decision and it is hoped that a further 
report may be made at the next 
Convention. 

All of which is respectfully sub- 
mitted, 

R. J. SMITH, 
Chairman. 


re a 
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Committee on Accident 
Prevention and Health 
Promotion Report 


Your Committee on Accident Pre- 
vention beg to report: 

A meeting of this Committee has 
been held at which considerable dis- 
cussion resulted on matters pertaining 
to accident prevention. 

Meetings have been held through- 
out the Province during the past year 
by Mr. Wills Maclachlan under the 
auspices of the Electrical Employers 
Association which were of a general 
educational nature. ‘These meetings 
were well attended by representatives 
of the municipalities and by others 
interested in safety matters and we 
recommend that these meetings 
should certainly be continued, as they 
have proved beneficial in accident 
prevention. 

A new booklet on Prone Pressure 
Methods of resuscitation has been 
published and copies have been for- 
warded to the municipalities con- 
Mected«with tie Hon, aud H.r.P.C. 
Any members of the Association who 
have not received copies may procure 
same by applying to Mr. Maclachlan. 

All of which is respectfully sub- 
mitted, 

Pieter LL ALL, 
Chairman. 


Merchandising Committee 
Report 


The Merchandising Committee did 
not hold any meetings during the past 
year for the reason that there were no 
very important matters to discuss for 
the benefit of Hydro Shops in On- 
tario. ‘There is one matter, however, 


which has been receiving some con- 
sideration and that is the matter of 
general advertising to increase the use 
of appliances among Hydro con- 
sumers. 

For some.time an effort has been 
made to have made available for the 
Hydro Shops in Ontario the general 
advertising matter which the Toronto 
Hydro-Electric System have prepared 
for them by an advertising agency in 
Toronto. 

The J. J. Gibbons Advertising 
Agency are at present in charge of 
Toronto Hydro advertising and in 
approaching them on the matter they 
advised as follows: 

‘““We are pleased to report to you 
that the Toronto Hydro-Electric 
System have given us permission to 
make available to you all engravings 
and copy used in Toronto Hydro 
Appliance and Red Seal advertising. 
You will be supplied with proof 
sheets from time to time showing the 
illustrations which are available. You 
may order any quantity of mats and 
stereotypes or electrotypes for use by 
the Hydro Shops in Ontario. These 
will be charged to you at the pre- 
vailing prices for same plus 15 per 
cent. service charge. You will also 
be charged with any other expenses 
such as printing, postage and shipping 
charges. A typical three column 
Hydro illustration costs about $40.00 ° 
or $45.00 to prepare. A stereotype 
of this would cost us in Windsor about 
$2.35. Advertisements in two 
columns and up to page size could be 
supplied at correspondingly low prices. 

A few proof sheets are being pre- 
pared now to show a number of ad- 
vertisements clearly numbered with 
an order form attached and will be 
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submitted to you shortly so that this 
service may be put into operation.” 

As soon as the necessary arrange- 
ments can be made with the J. J. 
Gibbons Company all the Hydro 
Shops in Ontario will be notified of the 
arrangements under which they can 
secure stereotypes or mats of Toronto 
Hydro advertisements to enable them 
to secure the benefit of the service of 
an up-to-date advertising agency at a 
low cost. 

All of which is respectfully sub- 
mitted, 

J. E. B. PHELPS, 


Chairman. 
Phen 


Rates Committee Report 


Your Rates Committee beg leav 
to report as follows: 

since the June Convention our 
Committee has held one meeting 
which took place on July 12th last at 
Toronto. The following were present: 
Messrs. V. S. McIntyre, Chairman; 
P2By Yates?) Ha VireAshworth<o] Re 
Smith; O: Hascottwyj wba. Phelps: 
Ve-B... ColemanteR ye pobbine Hiv). 
Buchanan s"|-aeWieeeate 2 ID)> 1B, 
McColl; Hay #McTavish-tR: T: Jef: 
fery and S: R. A. Clement. 

This meeting was called at the re- 
quest of the Hydro-Electric Power 
Commission and Mr. R. T. Jeffery 
on behalf of the Commission an- 
nounced that the purpose was to 
obtain an expression of opinion re- 
garding a proposal of the Commission 
to increase the domestic service 
charge where permanently installed 
appliances of the larger capacities 
are used. ‘The proposal was to make 
the + grossservicewchargzeno6: cents 
where the total installation in a house 


is 2,000 watts or over. The sug- 
gestion brought forth considerable 
discussion and other suggestions were 
made towards obtaining the same 
end as follows: 

(a) That instead of using the in- 
stallation as a basis for fixing the 
higher service charge, that the pre- 
sent service charge of 33 cents gross 
be used where two-wire service is 
given and 66 cents gross for three- 
wire service. 

(b) That the service charge be 
graded on meter capacity as for 
example, two-wire meters of 5 and 
10 amperes, be billed at 33 cents 
gross, that three-wire meters of 15 
and 25 amperes be billed at 66 cents 
gross and that there be a third step 
of 99 cents applying to three-wire 
meters of the higher capacities. 

After an extended discussion of 
the proposal and the suggestions, it 
was moved by Mr. P. B. Yates and 
seconded by Mr. J. E. B. Phelps, 
THAT this Committee approve the 
suggested change in domestic rates, 
that is, that there shall be two or 
more standard service charges, but 
we would ask that there be allowed, 
where advisable or desirable, a change 
in the kilowatt-hours at the first 
rate for small demand class of users. 
Carried. 

The members of the Committee 
voted as follows: 


IN FAVOR CONTRARY 
Yates Ashworth 
Coleman Peart 
Phelps 
Dobbin 
Buchanan 
Scott NOT VOTING 


Smith McColl 
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An amendment to this motion was 
moved by Mr. FE. M. Ashworth and 
seconded by Mr. J. W. Peart, THAT 
prior to being forwarded to the 
Hydro-Electric Power Commission of 
Ontario, the Resolution be submitted 
to all local Commissions affected, for 
their comments. ‘This Resolution 
was lost, the voting being as follows: 


IN FAVOR CONTRARY 
Ashworth Yates 
Peart Coleman 
Buchanan Phelps 

Dobbin 
McColl 
Scott 
Smith 


Mr. E. V. Buchanan referred to a 
Resolution passed at the meeting of 
this Committee held in Kitchener, on 
November 29th last, ‘‘THAT the 
Hydro-Electric Power Commission of 
Ontario add two columns in statement 
“‘—D” of the annual report showing the 
kilowatt-hours used for power and 
the average price per kilowatt-hour.”’ 
The meeting was advised that the 
Commission had taken action on this 
Resolution and that the report for 
next year would include the columns 
requested. There being no further 
business the meeting adjourned at 
4.15. 

All of which is respectfully sub- 
mitted. 

V.S. McINTYRE, 
Chairman. 


Minutes of Convention 


The twenty-fourth Convention of 
the Association of Municipal Elec- 
trical Utilities was held at the King 
Edward Hotel, Toronto, on January 
23rd and 24th, 1929. 


Prior to the opening session, the 
delegates met with the Ontario 
Municipal Electrical Association and 
The Electric Club of Toronto for 
luncheon, when an address was given 
by Rev. G. W. Tebbs, Burlington, Ont. 

The first session of the Convention 
was called to order by Mr. J. G. 
Archibald, President, at 2.50 p.m. on 
January 23rd. 

It was moved by Mr. E. V. Buch- 
anan and seconded by Mr. E. I. Sifton 
THAT the minutes of the preceding 
Convention, which had been pub- 
lished in the BULLETIN, be taken as 
read.—Carried. 

The President gave a short address 
welcoming the delegates to the Con- 
vention. 

The Auditors’ report was read 
which showed the Association in a 
healthy financial condition, the bank 
balance having increased from $703.24 
to $1,267.37 during the year 1928, 
with assets amounting to $1,953.88. 
It was moved by Mr. J. E. B. Phelps 
and seconded by Mr. J. W. Peart, 
THAT the Auditors’ report be 
adopted.—Carrted. 

The names of Messrs. J. S. F. 
Madden, D. I. Nattress, E. W. 
Smithson and W. V. Bishop, having 
been presented for election as Asso- 
ciates, it was moved by Mr. J. W. 
Peart and seconded by Mr. E. V. 
Buchanan, THAT they be declared 
elected.—Carried. 

Reports of Committees were then 
presented. 

Mr. O. H. Scott, Chairman, Papers 
Committee, spoke of the work of that 
Committee in obtaining papers, and 
asked for suggestions from the dele- 
gates for papers for future conven- 
tions. 
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Mr. R. J. Smith, Chairman, Regu- 
lations and Standards Committee, 
presented a report from that Com- 
mittee and moved its adoption. 
Being seconded by Mr. E. I. Sifton, 
the motion was carried. 


The Report of the Committee on 
Accident Prevention and Health Pro- 
motion was presented by Mr. H. G. 
Hall, Chairman, who moved its adop- 
tion. ‘This motion was seconded by 
Mr. C. T. Barnes. Mr. G. F. Drewry 
gave a short address on the work of 
the National Safety Congress. ‘The 
motion was then carried. 


Mt.) j).coH Dae pew Cuairian, 
Merchandising Committee, presented 
Mr. G. J. Mickler, who read a letter 
advising that the advertising prepared 
for the Toronto Hydro-Electric Sy- 
stem was available to all of the other 
utilities at nominal costs, and that 
proof sheets would be submitted 
shortly. After Mr. Mickler had ex- 
plained the opportunity offered for 
advertising, Mr. Phelps moved 
THAT the report be adopted. On 
being seconded by Mr. E. V. Buchan- 
an, the motion was carried. 


A report from the Rates Committee 
was presented by Mr. V.S. McIntyre, 
Chairman, who moved its adoption. 
This motion was seconded by Mr. 
EF. V. Buchanan and carried. 


Mr. E. V. Buchanan spoke of a 
discussion that took place at a meet- 
ing of the Ontario Municipal Elec- 
trical Association that morning, that 
the Hydro-Electric Power Commis- 
sion be asked to consider carrying on 
research work in its laboratories, 
and moved THAT the Hydro-Electric 
Power Commission be requested to 
submit a report at the next meeting 


of the Association, showing the extent 
to which it is possible to extend the 
work of testing and research in the 
Commission’s Laboratories. Mr. V. 
S. McIntyre seconded this motion, 
after which it was carried. 

The Secretary made an announce- 
ment of changes that had to be made 
in the Convention programme after 
being published. 

Mr. Everett S. Lee, Research 
Engineer, General Engineering La- 
boratory, General Electric Co., 
Schenectady; uN: Yuatready amepaper 
entitled “Lightning Investigations.” 
Discussion following Mr. Lee’s paper 
was by Messrs. E. V. Buchanan, 
R> Ay Stareand:GrDbloyva 

Mr. J. S. Keenan, Industrial Heat- 
ing Specialist, Canadian General 
Electric Co., Toronto, read a paper 
on ‘Industrial Heating.’ Discussion 
following this paper was by Messrs. 
TARY Gakhntrandjbwyv ebuckanuam 

It was moved by Mr. E. V. Buchan- 
an, and seconded by Mr. J. W. Peart, 
THAT a hearty vote of thanks be 
extended to Mr. Lee and Mr. Keenan 
for their ‘very excellent: papers:— 
Carried. 

The results of the election of officers 
for the year 1929 were then an- 
nounced, those elected being— 


President—7Ay We. | tewattee 

Vice-President—R. L. Dobbin 

Secretary—os. R. A. Clement 

Treasurer—D. J. McAuley, 

Directors—R. H. Starr, O. H. Scott 
and));¢H-B Phelps: 


District Directors— 

Niagara District—J., W. .Peart; 
Central District— W. E. Reesor, 
Georgian Bay District—J. R. Mce- 
Linden; Eastern District—A. L. 
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Farquharson; Northern District— 
T. W. Brackinreid. | 
The session then adjourned. 


~ At 7.00 o’clock that evening the 
delegates met with the Ontario Muni- 
cipal Electrical Association at the 
Convention. Dinner, Mr.) C.; A; 
Maguire, President, O.M.E.A. being 
toast master. ‘There was no special 
speaker but Controller Wemp, re- 
presenting the Mayor of the City of 
Toronto, gave a short address wel- 
coming the two Associations. Mr. 
FA. Gaby,:Chief Engineer, H:E.P.C. 
of Ontario, also spoke, giving a brief 
outline of the financial condition of 
the Commission. 


The second session of the Conven- 
tion opened at 9.30 a.m., on January 
24th. 

Mr. H. D. Rothwell, Municipal 
Engineer, H.E.P.C. of Ontario, read 
a paper entitled “Investigation of 
Domestic Demand.’’ ‘This was fol- 
lowed by a paper by Mr. W. R. 


Catton, Manager, Hydro-Electric 
System, Brantford, on ‘“‘ Domestic 
Appliance Load Factor.’’ Discussion 


following these two papers was by 
Messrs. H. F. Shearer, R. H. Starr, 
Ere Vesbichanane}. 1... By Phelps; 
R. H. Martindale, R. T. Jeffery and 
Jie Wee eee 

Mr. K. A. McIntyre, Managing 
Director, Society for Electrical De- 
velopment, Inc., New York, gave an 
address on “‘Suggestions for Com- 
mercial and Market Development.”’ 
It was moved by Mr. A. O. Hunt, and 
seconded by Mr. A. B. Scott, THAT 
a vote of thanks be extended to Mr. 
Rothwell, Mr. Catton and Mr. Mc- 
Intyre for the papers presented by 
them.—Carried. 


Honourable I. B. Lucas, General 
Solicitor, H.E.P.C. of Ontario, gave 
an explanation of the Pension and 
Insurance scheme for Municipal Hy- 
dro employees, which was about ready 
to be put into action, and answered 
questions by the delegates regarding 
the same. 

Mr. D. B. McColl presented a 
resolution regarding group insurance 
of property as follows: 


WHEREAS—at the 1927 session 
of the Legislature, the Power 
Commission Act was amended so 
as to make compulsory on the part 
of all municipalities having a con- 
tecumwith=the HiE.P.C. for the 
supply of electrical energy, the 
carrying of insurance against loss 
and damage to the persons and 
property of employees and others, 
except in such cases where in- 
surance funds are maintained with 
the approval of the Commission 
——aud 


WHEREAS, practically all such 
municipalities are now carrying 
protection against employers’ lia- 
bility with the Workmen’s Com- 
pensation Board on a very satis- 
factory basis, and 


WHEREAS, the minimum pre- 
mium of $50.00 per year charged 
by all insurance Companies for 
public liability and property da- 
mage is a heavy burden on many of 
the smaller ‘municipalities and dif- 
ficult to justify in view of the fact 
that claims for compensation under 
such policies are rare. 

BE IT RESOLVED that this 
convention of the Ontario Municti- 
pal Electrical Association and the 
Association of Municipal Electrical 
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Utilities hereby request the Hydro 
Electric Power Commission to en- 
deavor to arrange with some in- 
surance company or companies for 
group insurance covering public 
liability and property damage, 
which will be available to the 
smaller municipalities somewhat 
on the basis used by the Workmen’s 
Compensation Board and without 
the present burdensome minimum 
charge, as authorized by Paragraph 
4 of Section 86 of the Power Com- 
mission Act. 


This resolution was referred to the 
Executive Commnittee. 

The President then presented Mr. 
A. W. J. Stewart, President-elect for 
the year 1929, after which the pro- 
ceedings closed. 

At,1A230 Dsmesthesdclecates, met 
with the Ontario Municipal Electrical 
Association for luncheon when Mr. 
BE, AVGaby, Chieh Wnciuicer, HE. PsC. 


of Ontario gave an address on “‘’The 
Gatineau-Leaside Project’’ which was 
followed by movies showing the work, 
the speaker being introduced by Mr. 
Te barca: 

Following luncheon the delegates 
made a visit to the Leaside Trans- 
former Station. 

The register shows the total attend- 
ance at the Convention to have been 
as follows: 


GlascrA2 he Foe 89 
Class Berge) ee 119 
Commiereialh :2. aoe 
Nesociates.e 5 oe 40 
WASTCOLSe 2 2eee eee 1 ees 
LO. DA eee 

There were 283 present at the 


luncheon on the first day, and 328 at 
the Convention Dinner. The at- 
tendance at the luncheon on the 
second day was 287. 


SUMMER CONVENTION 
O.M.E.A. and A.M.E.U. will be held at 
BIGWIN INN, LAKE OF BAYS 
JWEY 3:4 & 551929: 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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Annual Report of the Hydro-Electric Power 
Commission for the Fiscal Year, 1928 


Short Summary of Important Matters Contained in the 
Report Submitted to the Provincial Government 


and Tabled on March 8, 1929. 


PP&HE report of the Hydro- 
: Electric Power Commission 
of Ontario, (hereinafter 
called the Commission) as 
tabled, presents the results of the 
operations of the Commission in the 
generation, transformation and trans- 
mission of electrical energy to the 
co-operating municipalities. The 
data presented is up to the close of 


the Commission’s fiscal year, October 
31, 1928. 

During the past year, the work 
of the Commission has been charac- 
terized by a steady growth on all 
systems, as is shown by the following 
tabulation of system loads for the 
years 1927 and 1928, and this in- 
crease in load during the past few 
months has been maintained :— 


DISTRIBUTION OF POWER TO SYSTEMS 
(20-Minute Peak Horsepower) 


System 


Niagara System and Export.......... 
eorvisiy Day ovetemt 2)’. 254 nee, 


St.Wawrence system = 2:72.71": 


RimeAtenyotcure A eels? 


Thunder Bay System 


Crewe a yoteiiie rs. as steele ie, 
Central Ontario & Trent System (9.7)... --. 


Nipissing System ove: s. 


EO eee) Qe el Shue 1s4'e. We at l8 


October October 

1927 1928 
Jae 810,322 879,357 
et 19,247 20,082 
8,246 9,896 

coat 3,290 a0 
ay 43,603 48,910 
Cae, 18,480 20,241 
43,458 47,493 
3,054 3,170 
eee 949,700 1,032,500 
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NIAGARA SYSTEM 


As there are no large power devel- 
opments under construction by the 
Commission at the present time to 
serve the Niagara System, and as 
all the available power from the Com- 
mission’s Niagara generating plants 
was in use at the end of the year 1928, 
the Commission entered into a long- 
term agreement with the Gatineau 
Power Company, with generating 
plants located in the Province of 
Quebec, for 260,000 h.p., to be de- 
livered on the Ottawa River at the 
Provincial boundary, to augment the 
power supply of the Niagara System 
and during the year a steel tower 
transmission line was constructed 
from the Ottawa River to Toronto 
to transmit this power at 220,000 
volts at an expenditure of about 
$3,000,000. ‘This additional source 
of power supply will add much to 
the continuity of service supplied 
from the Commission’s present sources 
of power from the Niagara System, 


and plans are now under way for the 
construction of a second transmission 
line between the Ottawa River and 
Toronto, which will further add to 
the reliability of the service. The 
first block of this power, some 80,000 
h.p. was delivered in October 1928, 
and the contract provides for ad- 
ditional power as required until the 
maximum is being used. 


GEORGIAN Bay SYSTEM 


The increase in load on the 
Georgian Bay System necessitated 
the commencement of the construc- 
tion of work on a new development 
at Trethewey Falls on the Muskoka 
River, which will have a capacity of 
2400 horsepower, and a study was 
made and a report submitted regard- 
ing the matter of further develop- 
ments to supply this system with 
additional power from plants on the 
Musquash River, with total capacities 
in three or four sites of 40,000 horse- 
power, and work on a new develop- 
ment to obtain power from the 
Musquash River or some other devel- 
opment must be proceeded with 
during the present year, such as a 
connection with the Niagara System. 


THUNDER Bay SYSTEM 


The demand for power on the 
Thunder Bay System was increased 
by 5300 horsepower during the fiscal 
year and by over 10,000 horsepower 
during the calendar year over the 
peaks used during 1927. This rapid 
increase in the power requirements 
of industries in this district has 
made it necessary for the Commission 
to consider the matter of proceeding 
with the development on the Nipigon 
River at Alexander Landing. Work 
on this development is already under 
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way and when completed will add an 
additional capacity to the system of 
approximately 54,000 horsepower. 


EASTERN ONTARIO SYSTEM 


The growth of the loads carried 
by the various systems in the eastern 
part of the Province has exhausted 
all the available supply from the 
generating plants supplying these 
systems, making it necessary for 
the Commission to obtain an addi- 
tional source of power supply. ‘The 
Commission called for tenders during 
the year 1927 on a large block of 
power for use on the four systems in 
eastern Ontario and finally entered 
into a contract with the Gatineau 
Power Company for a maximum of 
100,000 horsepower at a very advan- 
tageous rate. 
that this power shall be taken and 
paid for in minimum blocks of 6,000 
horsepower per year for the first ten 
years. 

This arrangement provides for pow- 
er being supplied from one source 
to meet the growth in load on the 
four eastern systems, and one hundred 
and fifty miles of transmission lines 
were constructed during the year 
to transmit this power from the 
Interprovincial boundary on the Otta- 
wa River to the Ottawa, Rideau, St. 


The contract provides - 


ment these four systems have avail - 
able sufficient power to meet all the 
requirements for possibly a number 
of years, although it is hoped the 
favourable conditions attending the 
supply of this power will help to 
bring about a much greater activity 
in industrial development in this part 
of the Province. 


NIPISSING SYSTEM 


The generating plants supplying 
power to the Nipissing System are 
loaded to capacity and during the 
year construction work has been 
carried on on a new generating plant 
at Elliott’s Chute, having a capacity 
of 2400 horsepower, which is expected 
to be put into operation during 
the present year. This additional 
power is expected to meet the growth 
in the district during the next three 
or four years. 


RURAL POWER SUPPLY 


During the year, the Commission 
was very active in constructing lines 
to serve rural consumers in different 
parts of the Province, and during the 
year about 1,000 miles of new rural 
lines were completed and it is expected 
that this programme will be main- 
tained for at least a number of years 
to come. The following tabulation 


Lawrence and Central Ontario shows the progress made in rural 
Systems, and through this agree- supply between 1922 and 1928:— 
1922 1928 
Miles of Primary Lines....... 320 4,103 
Number of Rural Consumers .. 2,226 31,063 
Voad in Torsepower .. 2... 2... 393 h.p. 16,980 h.p. 
A oramrespenditure. ii 4. oe $681,891.49 $8,951,779 .14 
UT Ds ate ae ea a $190,574.07 $4,464,708 .85 
Rural Power Districts... hax. =: 27 131 
Comprising Comprising 


85 Townships 


233 Townships 
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The total capital investment of the 
Commission in power undertakings 
and Hydro-Electric Railways, includ- 
ing expenditures made by the Muni- 
cipalities, isover $300,000,000.00. ‘This 
expenditure is made up as follows :— 


Niagara System \SS7 Seems, gee? 
Georgian Bay-oystenrsy) yes. ee. 
Str Lawrence: System rime tsiedie Oe ore. 
Wid Gat) ays teitloae gat ee eee ete ee 
‘Lhundér ‘Bay sy steminereseeress - coves. 
GHia Wa DyYStell ya weeeenerere fo... 


eked \etpe ies: cel ceeds ave Ke: eye sie 


0 Fey 63 “he, . eruep enn: Wee. lage lle wie topes 


Opt le ee we a" o, ts) Gone te: Nee eee) Ae 


© ey 0) ne," “es wi, “Gif ee Helms aderied Fe Some 


@ © ptatelbueue (e gie:. der ue tsp eee eer es, 16 


© ley wes se 6 (Ogorian en Oe wy slaie sl. ne, 


- The following statement summar- 
izes the Commission’s collections from 
municipal hydro-electric utilities and 
other power customers for the year 
and shows how the collections have 
been appropriated. 


$161,994,023.61 
3,946,340.02 
1,852,165.93 
1,189,021.46 
14,332,937.23 
201,331.53 


Eastern Ontario Systems, transformer stations and Trans- 


mission: Lities sg eee... | 
Central Ontario and Trent Systems... . 
Nipissing ste tlre segeteecett cs. . c's 


o Dyke “co. \atce Jel Ree Te, iparemivacen «  nmia 


© ‘rey ie. ho ek ae iv es wi De) fe) 6s en 6) ONL e 


895,236.64 
14,157,630.78 
1,151,370.92 


Office and Service Buildings, construction plant, In- 


VENLONCS VeLC ae ener tes... eee: 
Hydro-Hlecthie Railwayee,.-........ 


Approximate Municipal Expenditure 


TOTAL (approximate) 


The Commission collected from the 
municipal utilities and other custom- 
ers, for power sold, a total sum of 
$24,287,296.23. This sum was appro- 
priated to meet all the necessary 


© soy By TS Aol ecelete, (ose me i gie! eiaie!> eae 


© 0 Se pe giarte. ips Mel nelinien we. ePie’ is) 45 (6 


C8 8 Fe Le ce 10 Pe srolren 6, (bile Be cer eame 


2,908,076.46 
6,989,346.88 
$211,217,481.46 
89,000,000.00 


$300,000,000.00 


fixed charges and reserves and to 
provide for the expenses of operation 
and administration. After meeting 
all charges, there was left a net credit 
tosurpluson power costsof $940,663.07 , 


o-ey er ies, com lorie: Remre Wee 2) vel ae 


Revenue from municipal electric utilities and other power 


CLISTOMEES a5 fe en en teen. 


_ Appropriated as follows: 


«Lian ih pera de Ne $24, 287,296.23 


Operation, maintenance, administration, 
interest and other current expenses..... $16,489,620.67 
Reserved for sinking fund, renewals, 


contingencies and obsolescence 


OP m (0 oe We iw Red ears 


NET SurRp.Lus after providing for all expenses and necessary 


fixed charges, credited to municipalities 


Taken as a whole, the financial 
results of the Commission’s opera- 
tions for the year and to date have 
been most satisfactory, and the 
following tabulation shows the accum- 


SO BO Wine een SE ee cer Oe, cot ow 


ulated reserves of the Commission 
for sinking fund, renewals, contin- 
gencies and other purposes. These 
reserves amount to approximately,— 
$37,500,000.00, made up as follows :—— 
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Central Ontario & Trent System..... 
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TATE COLOR LOLAUC oe iets Goosin a cece 5 
Service buildings and Equipment.... 
Hivero-Wlectric Railways... i462 he. 
Insurance—Workmen’s Compen’t’n &Staff Pension Insurance 


ToTaL Reserves of Commission...... 


It is interesting to note the very 
rapid increase that has taken place 
during recent years in the reserves 
of the co-operative municipal under- 
taking administered by the Commis- 
sion. 

Details of the activities of the Com- 
mission are given in the Annual 
Report for the year 1928 of the Com- 
mission. ‘The following brief facts 
will be of interest in respect to the 
operations of what to-day is believed 
to be the largest hydro-electric en- 
terprise in the world. 

In order to clearly understand the 
financial condition of the entire under- 
taking, it is necessary to. include the 
reserves of the Municipal Systems 
along with the reserves set up by the 
Commission. In 1918 the reserves, 
including the reserves of the local 
Hydro Utilities, aggregated $11,- 
446,889.16; and in 1928, these 
reserves had amounted to $75,545,- 
583.86; an increase in the ten year 
period of $64,098,694.70, or more than 
560 per cent. 

Some conception of the growth that 
has taken place in all branches of 
the Commission’s activities may be 
gathered by citing a few comparable 
figures relating to the capital expendi- 
tures, reserves, loads and rural work 
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$28, 989,376.26 
1,417,747.44 
379,504.86 
258,860.96 
954,005.63 
14,497.49 
2,539,212.44 
182,415.74 
13,774.82 
499,137.91 
140,803.90 
2,156,246.41 


$37 ,545,583.86 


that has taken place during the last 
decade; for example, in 1918, the 
Commission’s expenditure amounted 
to approximately, $61,000,000.00; to- 
day it is over $211,000,000.00. 

In 1918, the investment of the 
Municipalities was approximately, 
$27,000,000.00 and to-day it is over 
$89, 000,000.00. 

In 1918 the aggregate investment 
in plants and assets in the undertaking 
was $88,000,000.00, and to-day it is 
over $300,000,000.00. 

In 1918 the total reserves were 
$11,500,000.00 and to-day they aggre- 
gate $75,500,000.00. 

In 1918 the total load supplied by 
the Commission was approximately 
317,000 horsepower and to-day it is 
approximately 1,071,000 horsepower. 

In 1922 there were 320 miles of 
rural lines constructed and to-day 
there are 4,103 miles. 

In 1922 the Commission supplied 
2,226 rural consumers and to-day 
they are supplying 31,068 consumers. 

In 1922 the load supplied to rural 
consumers was 393 horsepower and 
to-day it is approximately 17,000 
horsepower. 

In 1922 the total expenditure for 
and equipment was 


rural lines 
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$681,891.49 and 
$8,951,779.14. 

It will be interesting to note that 
as late as 1925 the annual increase in 
the Power Systems’ Reserves of the 
Commission was about $3,500,000.00. 
Last year the increase was $6,300,000. 
after the Commission had paid to the 
Province $1,600,000.00, out of re- 
serves, thereby placing the Commis- 
sion in the very satisfactory position 
of not owing the Government a 
single dollar other than loans on 


to-day it is 


capital account which are being 
paid off by sinking fund as provided 
by law. 

With like annual contributions 
to the reserves of the Commission 
with interest at 4 per cent., taking 
no account of augmented power 
revenues, it is estimated that the 
reserves of the Commission will 
exceed the present capital expendi- 
ture of $211,000,000.00 in a period 
of fifteen years. 
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Exterior Lighting, Toronto-Leaside Transformer 
Station 


HE property comprises an 

area of about 121% acres of 
which a considerable pro- 
portion will ultimately be 
occupied by outdoor switching, equip- 
ment and structures. 

Such an extensive outdoor switch- 
ing station required adequate lighting 
for night operation and inspection. 
Systems of floodlighting were investi- 
gated but were considered inadequate 
for such a large switching station 
due to presence of harsh shadows and 
glaring light sources. 


To avoid the inherent weaknesses 
of floodlighting equipment for this 
service a comparatively new method 
of lighting was proposed and finally 
adopted. Briefly it consists of pris- 
matic glass street lighting units modi- 
fied in detail for use in an inverted 
position so as to project practically 
all the light emitted from the lamp 
above the horizontal plane. 

The accompanying reproductions 
of un-retouched photographs taken 
at night show the results. One view 
looking south shows a part of 


LToronto-Leaside Station as it will appear when completed. 
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Toronto-Leaside Transformer Station, 220,000 volt Oil Breakers at night 
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the 220 kv. structure and two trans- 
former banks with the service build- 
ing at the extreme left. The other 
view is looking north and shows 


the supporting towers, 220 kv. oil 
circuit breakers and the incoming 
line dead-end tower in the centre 
background. - 


Status of Lightning Surge Investigations 
in the United States 
By Everet S. Lee, General Engineering Laboratory, 
General Electric Company, Schenectady, N.Y. 


(Address before Association of Municipal Electrical Utilities at Toronto, 
January 28, 1929) 


‘fE regret that sickness 
has prevented both Mr. 
Towne and Mr. McEach- 
ron from being present 
to address you on the subject of 
G-E. Pellet Type Lightning Arresters. 
In their place I will speak to you for 
a few minutes on the present status 
of lightning investigations and studies 
of protection from lightning, as ap- 
plied to overhead transmission lines 
in the United States. In bringing 
you a present picture of this situation 
I recognize my inability to make 
it complete in all details because of 
its extent, but I will endeavour ‘to 
bring to you a general statement with 
such details added as are familiar 
‘to me and to which other details 
may be added as they become known. 
The work is of a research character 
and will, no doubt, appeal to you in 
connection with possibilities for sim- 
ilar work in your own country. 

A most important factor in the 
design and operation of transmission 
systems is a knowledge of the charac- 
teristics of the surge voltages on the 
lines due to lightning. Until about 
five years ago the only device general- 


ly available for determining these was 
the sphere-spark gap, for which pur- 
pose it was quite limited in that it 
produced an indication which only 
said that the crest value of the voltage 
was at least the indicated value. 
This was helpful and allowed con- 
clusions of value to be drawn from the 


results obtained therewith, but it 


was not totally sufficient. 

The difficulties attendant to line 
studies, therefore, caused the investi- 
gators to turn to the laboratory, 
where extensive investigations were 


carried on by the manufacturer of . 


transmission system equipment in 
which the operating engineer co- 
operated. Giant lightning genera- 
tors were built; a model village was 
constructed with houses, churches, 


and transmission lines; and the artj-. 


ficial bolts of the lightning generator 
were trained upon it. The charac- 
teristics of the lightning generator 
being known, the effect produced 
could be ascertained. ‘Thus the prin- 
ciples of lightning protection were 
studied. 

The contribution of Mr. Peters of 
four years ago in giving to the art 
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of electrical measurements the idea 
of utilizing photographic Lichtenberg 
figures for measuring surge voltages 
was an advance over the use of the 
sphere-spark gap for this purpose 
and gave an opportunity for measur- 
ing the characteristics of surge vol- 
tages existing on the transmission 
lines with more completeness. The 
characteristics of the instruments 
using the photographic Lichtenberg 
figures were studied in the laboratory 
using the lightning generator, sphere- 
spark gap, and cathode-ray oscillo- 
graph. It was found that the crest 
value, polarity, and time of occur- 
rence of surge voltages could be 
measured quite satisfactorily. The 
records were not so definite with 
respect to wave front and nature. 
They gave no knowledge as to wave 
tail. It was thus early recognized 
that the cathode-ray oscillograph 
would have to be made available 
for measurements out on the lines 
to give an exact photograph of the 
wave form of the surge voltage. This 
has now been done and this summer 
the first photograph of a surge voltage 
due to lightning on a high-tension 
transmission line in this country was 
recorded with a G-E. Cathode-Ray 
Oscillograph. Thus the knowledge 
gained in the past from the use of the 
lightning generator in the laboratory 
is now being extended by measure- 
ments made in the field where natural 
lightning is the source. 

This is a most fortunate situation 
for it has brought the operating 
engineer and the manufacturer to- 
gether to advance their knowledge 
of transmission system performance. 
Together they have gathered the data 
from the field; together they have 


tabulated it; together they have 
interpreted it. And with this co- 
operation has come a clearer under- 
standing of the problem, with a 
better appreciation on the part of 
both of the individual problems of 
each, one in making transmission 
system equipment, the other in using 
ye 

It is this particularly recent activity 
wherein the measurements are being 
made directly on the high-tension 
transmission systems that I bring 
to your attention. Although all the 
information from this work is not 
totally available, published reports, 
together with other knowledge, indi- 
cate that measurements have at one 
time or another been made on some 
fifty high-tension systems in the 
United States including both under- 


ground and overhead lines. ‘T'wo 
electrical manufacturers have co- 
operated independently with the 


operators of these systems in this 
work, and the colleges have contri- 
butedin some cases. A low estimate 
of the total expenditure for their 
activities is a quarter of a millon 
dollars. 

What are the usable results of this 
work to date? It was found very 
early that surge voltages due to 
lightning did not exist on under- 
ground cable lines in magnitude to 
be harmful. Investigations on these 
systems were therefore largely dis- 
continued. It was also found that 
there were territories in which appar- 
ently such lightning as existed did 
not affect transmission system opera- 
tion adversely. Investigations have 
been largely discontinued on these 
lines. But it was also found that the 
operation of certain transmission 
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Cathode Ray Oscillograph 


systems were adversely affected by 
lightning, and on these systems the 
investigations have largely been con- 
tinued. 

The idea of a continued investi- 
gation on a system has been found 
to have much merit. ‘The conditions 
observed one year do not reappear 
uniformly in succeeding years. The 
accumulation of additional data gives 
greater certainty to the conclusions 
and shows us more clearly what 


we know and what we do not know. 
Measuring technique is improved. 

It is most gratifying that these 
principles are recognized by those 
directing these investigations and 
providing for their continuance, for 
it assures us that the problem will 
be properly solved. 

The results already attained have 


contributed substantially to our 
knowledge of the _ characteristics 
of surge voltages existing on 
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transmission lines with respect to their 
peak value, wave form, polarity, 
attenuation, and frequency of occur- 
rence. While it is recognized that 
these characteristics have not been 
definitely established, there is suffi- 
cient data available from which 
their order of magnitude can be 
stated with reasonable exactness. 

The crest value of major surge 
voltages due to lightning is from 7 
to 15 times normal peak voltage to 
ground. ‘The fastest of these attain 
their peak value in less than 10 
millionths of a second. ‘They are of 
both negative and positive polarity, 
though the greater number are nega- 
tive. They are unidirectional or os- 
cillatory and if oscillatory are damped 
out in a few cycles such as five. 
They decrease quite rapidly in peak 
value in traveling along the line, 
those of highest initial value de- 
creasing to one-quarter of their initial 
value within 10 miles. Usually there 
are not more than one or two surges 
of high value per storm. Invariably 
they cause automatic switch tripouts. 
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On one isolated neutral system 
surge voltages of moderate crest 
value were found which extended 
throughout the system. These have 
been attributed to oscillations follow- 
ing flashover between line conductor 
and ground. 

With the lightning studies, the 
characteristics of surge voltages due 
to switching have been obtained. In 
general, these are from two to five 
times normal peak voltage to ground 
in value. They invariably extend 
throughout the system. 

These results were obtained with 
instruments known as klydonographs 
and surge voltage recorders, and the 
cathode-ray oscillograph. The for- 
mer of these utilize the photographic 
Lichtenberg figure produced when 
a surge voltage is impressed upon an 
electrode bearing upon a photographic 
film. In these instruments the film 
is about 8 inches wide and 8 feet 
long, driven by a clock at a speed of 
jin. per hour to give a continuous 
film record for one week, after which 
the film must be changed. The 
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First Cathode Ray Oscillogram of Lightning Surge on Transmission Line 
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record is in the form of a radial 
figure of distinctive pattern, the 
diameter of which is a measure of 
the surge voltage. The figure be- 
comes visible upon development of 
the film. The klydonograph has 
one electrode per element and the 
figures formed include both the posi- 
tive and negative polarity character- 
istics of the surge. The surge volt- 
age recorder has two electrodes per 
element to enable the positive and 
negative characteristics of the surge 
to be ascertained with greater exact- 
ness. This is the fundamental differ- 
ence between these instruments. 
These instruments are easily port- 
able and being self-contained may be 
located at any point along the line. 
For such installations the instrument 
is enclosed in a sheet metal housing 
for protection from the weather and 
for electrostatic shielding. The in- 
strument being suitable for measuring 
surge voltages directly only in the 
range from 2.8 kv. to about 25 kv. 
it is necessary to connect it to the 
transmission line through a suitable 
potentiometer. These have been 
constructed and used in a variety of 
forms. Electrostatic potentiometers 
with air dielectric have been used to 
advantage. A potentiometer consist- 
ing of a string of line insulators con- 
nected between conductor and ground 
with an instrument tap near to the 
ground end has proved to be a most 
convenient, inexpensive, and simple 
form for use, especially when there 
are many installations on a system. 
Extended use of the insulator string 
potentiometer has proved its worth, 
and tests both in the laboratory and 
field have proved its accuracy. It 
was found, however, that stray figures 


resulted on the films at various times 
which were thought to be due to 
alternating voltage of normal line 
frequency of relatively long duration, 
such as up to a minute. The use 
of simple grading rings at the top 
and bottom of the insulator string 
has eliminated this condition. Hence 
the insulator string potentiometer 
with grading rings may be safely 
used. 

The calibration of the instrument 
and the determination of the poten- 
tiometer ratio is made in the labora- 
tory using a lightning generator, 
and an identical field set-up. Such 
calibrations are comparatively simple 
to make in the lower voltage ranges, 
such as up to 500,000 volts, but at 
higher values they are more difficult. 
Calibrations have been made up to 
1,500,000 volts and these will shortly 
be extended up to 3,000,000 volts 
to provide accurate calibration data 
for the voltages which are being 
measured in this order of crest 
voltage. It is this work which keeps 
the laboratory busy in connection 
with the field investigations making 
imperative the availability of the 
lightning generator and cathode-ray 
oscillograph for such. 

At the end of each week the films 
from all the instruments on a system 
are correlated, and surge voltage 
records occuring at the same time on 
different instruments are grouped 
together as one surge. ‘This is then 
correlated with any operating or 
weather data available. Surge vol- 
tages of high peak value occurring 
during storms are attributed to light- 
ning though the definite presence of 
lightning is only. known in a few 
cases. Automatic switch tripouts 
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practically always correlate with a 
surge voltage of high crest value. 
The insulator flashovers, as deter- 
mined from line inspections, are, 
however, usually several times great- 
er than the number of surge voltages 
of high value. 

The earliest installations consisted 
of a few instruments per system, such 
as from 2 to 10. As data was gather- 
ed from these there was a recognition 
that more instruments on the same 
line were desirable to increase the 
chances of measuring the highest 
value of the surge, and to be able to 
draw a profile of the surge more com- 
pletely. This idea has found much 
favour and has been extended until 
today there are systems under study 
wherein 40 and 50 instruments are in 
simultaneous use. With proper su- 
pervision of these, the operating 
performance of the instruments is 
maintained at high values, such as 
90 per cent. which is considered to 
be quite satisfactory under the con- 
ditions. 

By studying the crest value of the 
voltages recorded at the different 
stations along the line for any one 
surge, an idea of the attenuation 
may be obtained. It has been found 
that the high surge voltages due to 
lightning decrease in magnitude quite 
rapidly. For example, a surge vol- 
tage showing a maximum value of 
2,000,000 volts has decreased to a 
quarter of this value within 10 miles. 
From such data a formula has been 
derived which involves voltage and 
distance. From the formula the peak 
voltage of the surge varies inversely 
as the distance and the decrease in 
peak value varies as the square of 
the voltage. Since the decrease de- 


pends upon resistance loss in the 
conductor and corona loss, and since 
it is known that resistance loss 
accounts for only a small amount 
of the decrease, the greater part of 
it must be due to corona loss. 
Corona loss varies as the square of 
the voltage so that the decrease as 
shown by the formula seems to tie 
in with coronaloss. ‘There are doubt- 
less other factors which enter. A 
factor k in the formula probably 
includes these. From the data 
gathered there is some doubt that 
all readings attributed to the same 
surge can be of the same surge. 
Possibly they represent two or three 
surges. ‘This is still a disputed point 
in some quarters and will have to 
be decided by future work. The 
speaker is one of those who believe 
that attenuation data of great value 
can be obtained from records such 
as described. 

In addition to the magnitude of 
surge voltages, it is necessary to know 
the wave form, since insulation break- 
down depends not only on the peak 


value of the applied potential but 


also upon the. duration of the highest 
part of the wave. For this informa- 
tion the photographic Lichtenberg 
figures are not so definite. One 
study of 154 figures led to the follow- 
ing very rough summary as to the 
duration of wave front: about 20 per 
cent. were between 1 and 10 
millionths of a second, about 20 per 
cent. between 10 and 100 millionths 
of a second, and about 60 per cent. 
over 100 millionths of a _ second. 
Special set-ups using several surge 
voltage recorders with various time 
delays gave results to indicate that 
the wave fronts measured were less 
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than 20 millionths of a second. ‘The 
one surge photographed by the 
cathode-ray oscillograph showed that 
the surge rose practically to its maxi- 
mum value in 5 microseconds, de- 
creased to half value in 20 micro- 
seconds, and reached zero in 40 
microseconds. This surge was of 
positive polarity and was unidirec- 
tional. Further use of the cathode- 
ray oscillograph should allow us to 
settle definitely the question of the 
wave form of the surge voltages. 

In a paper entitled “Lightning” 
to be given by Mr. F. W. Peek Jr. 
at the coming Winter Convention, 
A.I.E.E., in New York, this surge 
is shown to be exactly similar in 
form to one fused by Mr. “Peek in 
his laboratory for studying the effects 
of lightning. Thus the work of the 
laboratory and field is definitely 
correlated. 

With installations of instruments 
such as these described, studies have 
been made relative to the effective- 
ness of the ground wire as a protector 
against lightning. A conclusive 
study is very difficult to make as it 
is almost impossible to obtain two 
lines of identical arrangement in 
identical territory subject to the same 
lightning conditions, and one with 
and one without a ground wire. 
Studies made to date have shown the 
benefit due to overhead ground wire 
in some cases to be very small and 
in other cases to be almost up to the 
theoretical value. 

‘The opportunity to observe the 
effect of choke coils and the operation 
of lightning arresters is not being 
neglected, though there is the same 
difficulty here as with the ground 
wire, for the effects with and without 


lightning **arresters' cannot spe 
measured. Mr. McEachron has a 
better set-up for measurements such 
as these for he has constructed a 
portable lightning generator for half 
a million volts which he can take 
out along a transmission line and 
impress surge voltage of different 
wave forms at will. Cathode-ray 
oscillographs on the line record the 
wave form. In this way the perfor- 
mance of lightning arresters as in 
service can be accurately ascertained. 
Mr. Eachron will present some results 
from his work at the Regional 
Meeting, A.I.E.E., Cincinnati, Ohio, 
March 20-22. 

I have thus far presented a picture 
to you which shows the operator and 
the manufacturer cooperating to ans- 
wer the question as to the charac- 
teristics of surge voltages on trans- 
mission lines. Instruments using 
photographic Lichtenberg figures are 
available as voltmeters for connection 
to the line at desired points. ‘The 
cathode-ray oscillograph is available 
for photographing the wave form of 
these voltages. The extensive use 
of the former* of *these=1m' the past 
few years, and of the cathode-ray 
oscillograph in the past year, has 
resulted in new knowledge as to the 
characteristics of the surge voltages 
existing on the lines to the extent 
that these characteristics can be 
stated quite definitely in terms of 
measurable quantities. The availa- 
bility of the instruments for measur- 
ing these voltages makes possible 
independent measurements on trans- 
mission lines by the operator as he 
may desire. In addition the picture 
must include extensive laboratory 
work carried on in parallel with the 
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field work as the latter has unfolded 
usable results. 

In looking at this picture you 
undoubtedly see many details yet 
to be supplied. I have not painted 
into it the troubles experienced in 
bringing these measurements to their 
present status. Troubles are but 
relative and in making these measure- 
ments they have been looked upon 
as obstacles to be overcome. Many 
of them have been overcome. Others 
yet with us are known or are surmised 
and are being studied. Chief among 
the present difficulties are the ina- 
bility to distinguish between the re- 
cords produced by direct and induced 
strokes, and the inability to ascertain 
with exactness the location of the 
lightning stroke. Apparent inconsis- 
tencies exist in some records. ‘These 
show us that something is present 
concerning which we do not know and 
that search must be made for the 
answer. The technique of the 
measurements must constantly be 
improved towards greater simplicity 
and certainty. ‘These advances will 
come with continued work upon the 
problem. 

The data gathered thus far is from 
present existing lines, and as such is 
of use in throwing light on the reason 
for present transmission system per- 
formance with respect to apparatus 
failutes and. line -tripouts.. To be 
of value in projected design of trans- 
mission systems it must be consider- 
ably augmented. ‘This brings us to 
the work of the future. In this we 
are directed by the work of the past. 
Any suggested test program that 
involves using the lightning as the 
source should be carefully considered. 
One of the greatest difficulties in 


making measurements on the lines 
is the uncertainty of the occurrence 
of the lightning. It can neither be 
controlled nor predicted within satis- 
factory limits. This means that large 
investments of measuring equipment 
and high expenditure for personnel 
are involved while these wait for the 
lightning which the operator of the 
transmission line hopes will never 
come, except as his interest in the 
advancement of the art overcomes 
his enthusiasm for rendering contin- 
uity of service for the time being. 
Then when the lightning does come, 
no one knows from whence it came 
nor whither it went nor how much it 
was. Such is not a _ satisfactory 
situation scientifically. 

The calibration of the present 
transmission lines in terms of the 
effect of lightning upon them now 
allows us to apply lightning genera- 
tors to the lines to duplicate these 
effects. In this way equipment will 
be established whereby present and 
projected transmission system design 
can be tested in the field with com- 
parative rapidity, certainty, and satis- 


faction, and means for protecting 
transmission systems as may be 
evolved can be tried out. The con- 


struction of lightning generators and 
the operating technique in connection 
with these has advanced to where this 
is a feasible suggestion; Mr. McEach- 
ron is now doing it. It is the logical 
second step now that the characteris- 
tics of the surge voltages on the lines 
have been ascertained with sufficient 
exactness to assure that the lightning 
generator is duplicating the lightning. 
This is again a case of extending 
the work of the laboratory into the 
field, since having ascertained from 
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the field the line conditions as regards 
surges, these have been for the past 
years duplicated in the laboratory 
and used to test transformers, insula- 
tors, and transmission lines, and to 
study their performance. ‘Thus the 
work in the field and factory progress 
together. 

In parallel with this extension of 
work involving the surge voltages on 
the lines, studies should be under- 
taken to learn more about the light- 
ning itself and how it gives rise to 
these voltages. This involves the 
development of instruments for 
measuring the intensity of lightning, 
for ascertaining the magnitude and 
nature of the bound charge, and the 
mechanism by which the lightning 
releases the charge to result in a 
traveling wave. Until our knowledge 
of the source of our troubles is ad- 


vanced so that we can speak of light- 
ning and its action in terms of 
definite values of measurable quanti- 
ties, our knowledge of it will be too 
meager to allow us to effectively 
fortify our transmission systems 
against it. 

How may these objectives best 
be accomplished? ‘The interest of 
the manufacturer and operator during 
the past few years has been most 
keen in the solution of this problem. 
Much money has been spent from 
which some definitely usable results 
have been obtained, from which a 
measuring technique has been estab- 
lished and is being improved, and 
from which a personnel has been 
trained in the art. A continuance of 
this work by these agencies means 
definite progress. 


Discussion 


Mr. E. V. Buchanan, London: 
I am glad Mr. Lee presented this 
paper immediately following my re- 
marks about research, because it 
rather stresses my point. I believe 
that our conditions in Ontario with 
regard to lightning are more severe 
than in most parts of the United 
States. I have been told by some 
of the engineers of the Commission 
that lightning conditions are most 
frequent and severe in this part of 
the Province. Ido not know whether 
they have any Lichtenberg charts in 
the Laboratories, but I think they 
ought to have. They have just 
constructed the 220 kilovolt line 
between ‘Toronto and Ottawa, and 
I know that on similar lines in Cali- 
fornia, during the past five years, 


they have had a great deal of trouble. 
The Commission has benefited to a 
great extent by the trouble on those 
lines, and at the same time I think 
they know the trouble they are up 
against in connection with local 
conditions. Investigation should be 
made into those conditions along the 
line suggested by Mr. Lee. The only 
other thing I have to say is Mr. Lee 
did not get results that would entirely 
condemn the ground wire which I 
think is a nuisance. 

Mr.G. D: Floyd, HVE IP Gy of Oa 
The question of lightning is apparent- 
ly being given a great deal of thought 
at the present time, and a great deal 
of investigation work is being done 
to settle many of the controversial 
points that have come up regarding it | 


* 
» 
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The results of the work that is being 
done are being discussed at the Winter 
Convention next week in New York, 
I believe, and an endeavour is being 
made to co-relate all the information. 

There are a few questions I wanted 
to ask Mr. Lee. The first one con- 
cerns flash-overs. He stated that 
the impulse ratio over a string of 
insulators was in the neighborhood 
of two. Now I understand that 
that is for a flash-over along the 
string of insulators. I would like to 
know if there is any modification in 
this factor if the flash-over takes 
place between the line end of the 
string and the tower. The next 
question is regarding the lightning 
flash-over on wood pole lines. Most 
of the investigations apparently have 
been made on steel tower lines. I 
should be very much interested to 
know if Mr. Lee could give us any 
information on what the impulse 
ratio, for instance, is on a wood pole 
line. The third question was a 
statement he made regarding the 
time to reach the crest value for 
a large number of surges that had 
been studied. I think he said Mr. 
McEachron had stated that 20 per 


cent. of the surges were from one to - 


ten micro-seconds and another 20 per 
cent. were from ten to one hundred 


micro-seconds. I would like to know 
where the surges of the highest crest 
value came in the list that was made. 

Mr. Lee: I am afraid I cannot 
answer any of the questions complete- 
ly. There is a long story about all 
of them. As regards these analyses, 
I do not remember where the maxi- 
mum came. I just wanted to say 
that we felt all the time that our 
results from the Lichtenberg figures 
were somewhat uncertain. I gave 
the data obtained from a crude way 
of measuring and followed by a 
better way which showed to a very 
large extent what the crude method 
gave,and was a more accurate method 
and the better way of measuring. 
Regarding the wood pole line, the 
Companies in the United States have 
spent a great deal of money in having 
tests made in laboratories to determine 
those characteristics, and it is because 
they have paid for these tests that 
we are unable to give out the results 
of the tests which were made in the 
laboratories and that is probably 
why they are not reported. I do 
not carry the results in my head. 
I could not tell you them anyway and 
that is probably why you have not 
heard more about it. With regard 


to the flash-over that ratio is along 
the string of insulators. 


82 THE-BOLLETIN 
MALAITA LMT TTT TTT TTT 


Suggestions for Electrical Development 
By K. A. McIntyre, Managing Director, Society for Electrical 
Development, Inc., New York. 


(Address before Association of Municipal Electrical Utilities at Toronto, 
January 24, 1929) 


ESS than a year ago, our 
S.E.D. staff made an exten- 
Psive study of what the electri- 
cal industries were doing in 
respect to organizing to compete 
against other industries in selling 
the ultimate consumer. In the course 
of this study, we became acquainted 
with the work of one hundred and 
nine different Associations in all 
lines of business, which Associations 
are actively carrying on extensive 
programmes of co-operative market 
development. Some of these pro- 
grammes have been classified and 
grouped in terms of the items of the 
consumers’ budget, showing the mon- 
ey being devoted to arousing con- 
sumers’ interests. Most of these 
one hundred and nine organizations 
operate internationally, as far as 
Canada and the United States are 
concerned, and in 1927 spent nine- 
teen million dollars in market devel- 
opment work of this kind. This is 
the competition that our electrical 
industry must compete with. 

To get an idea of what the bud- 
gets of these organizations are in terms 
of the volume of business done 
by each industry. You know that 
paint and varnish has been doing a 
great job for its industry. ‘Save 
the surface- and. you save all”. 
They have an annual volume of 
business of three hundred and seven- 
ty-five million, and they are spendng 


two hundred thousand a year to get 
that “idea over. Lhe Copper and 
Brass Research have been doing the 
same thing, popularizing the use of 
copper and brass in many, many ways; 
an annual volume of two hundred and 
fifty million, and devoting four hun- 
dred and fifty thousand a year to 
commercial research for the whole 
industry and to market development. 
The Portland Cement Association is 
the best organization of its kind, 
with four hundred million dollars 
per annum, and _ devoting one 
million dollars of that annually to 
the work of getting the concrete 
idea over. ‘The closest figures we 
have to our electrical industry are 
nine hundred dealers in the residential 
field, ‘and the $.—H.D. last: year: had 
$191,000.00 to spend. ‘That gives 
an idea of how we are heading. The 
condition several years ago, was a 
variety of electrical Associations with 
no co-ordination or tie in between 
them and a whole lot of duplication. 
That condition continued until a 
little over a year ago. At that time, 
owing to financial and industrial 
reasons, an interest was taken in 
the Society and theoretically at least 
it was put on its feet: ~ Ite haswa 
Board of Directors, and they have 
now tied together the several Associa- 
tions. The local Leagues are repre- 
sented on the Society’s Board. It 
so happens that Mr. E. M. Ashworth 
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is a member of the League Council, 
representing the local Electrical 
Leagues of the United States and 
Canada, and is a member of the Board 
of Directors representing these 
Leagues. ‘There is a set-up of Ad- 
visory Committees, one for each of 
the major activities, for instance, 
the Red Seal and so on, and then 
the staff of the Society operates under 
the direction of the Board and 
Officers. So there is provided here 
an interchange of information, ex- 
perience, and a direction and control 
which practically eliminates the dupli- 
cation of effort in Association work. 

A word or two about the S.E.D. 
staff as it operates to-day. In the 
middle of the last year, we reached 
a point where the staff itself was 
reorganized and departmentized, and 
we are now well set in that respect. 

An interesting feature on the inside 
is that they are all endeavouring to 
make this intangible work just as 
tangible and concrete as possible. 
Each of these operating departments 
makes out monthly a comprehensive 
report of its doings. They are con- 
solidated and supplemented by the 
report of the Managing Directors 
preceding the others and including 
all our operating and_ financial 
statements for the month and a 
complete set of the operating reports 
goes to the officers of the Society and 
to the officers of the several national 
Associations. They know exactly 
what is going on every month; and 
that goes for Red Seal and every 
activity that we have. 

The first practical work the Society 
took on many years ago, was that of 
newspaper publicity dealing only 
with popularizing electrical uses, the 


present time, nine hundred and 
eighty-four newspapers are served 
weekly in the United States and 
Canada. It is propaganda, but pro- 
paganda of a very high order. No 
commercialism enters into it. It 
is all informative, and in the con- 
sumers’ interest, along with which 
goes a monthly advertising service 
for the central stations, with twelve 
or thirteen advertisements in mat 
form, with suggestive copy each 
month; a very handy thing for these 
central stations that are active in 
merchandising, and most of them are. 

Many of you are familiar with the 
League and Field Services, which 
operate this department and which 
is bringing together, locally or terri- 
torially or regionally, the different 
groups of the industry in well or- 
ganized Electrical Leagues. It will 
interest you to know that in 1922 
there were five Electrical Leagues, 
four in the United States and one in 
Canada, (located in Vancouver), that 
employed staffs. ‘To-day, there are 
forty-two organizations in the United 
States and Canada, local in their 
operations and doing this kind of 
work. The leaders of the Society 
about that time came to the phil- 
osophy that you cannot get anywhere 
with national work without Com- 
mittees that if large scale results are 
to be accomplished, there must be 
intensive co-operation in the locality 
itself, and all the International Organ- 
ization can do is to give a certain 
amount of leadership and to serve 
as a clearing-house to distribute a 
certain amount of inspiration. ‘That 
is the way this Society has functioned 
in the last seven years; and it was 
directly due to this work that I 
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suppose ninety per cent. of the 
Leagues now in existence have been 
organized. In 1928, our field staff 
made one hundred and _ ninety-six 
visits to different Cities and travelled 
ninety-five thousand miles in connec- 
tion with the field work itself. In 
addition to that, we got out a printed 
monthly bulletin, which goes to all 
the Leagues and members of the 
Society too. ‘That is the house organ 
of the local Electrical Leagues of the 
United States and Canada, more than 
forty-two of the number operating 
year in and out with paid staffs. 
Their total budget for 1929 involved 
something over $800,000.00. Some 
years ago, in connection with the 
local co-operative work, there was 
started annual conferences bringing 
together representatives of these local 
co-operative Associations at Associa- 
tion Island, in Tjake- Ontario. At 
the last one, last August, there was 
a six-day business programme and 
two hundred and thirty in attendance 
representing forty Leagues and seven 
national Associations. Last year, this 
work had grown to the point where it 
was advisable and desirable to insti- 
tute the mid-Winter Conferences, 
just as you find it is advisable to 
have two a year, and we have just 
had in Cleveland the week before 
last a three-day business programme 
of well organized but informal rotund 
table discussion; a total registration 
of 101, with 39 Leagues represented, 
and so full of meat and experience of 
this kind of specialized work that the 
delegates who were present were 
high in their praise of the value of 
the conference. I think those who 
attend these League Conferences re- 


present a very large share of the 
highest order of League business. 
You are all familiar with Red 
Seal which came out of Toronto, and 
it came out of Toronto because 
Toronto at that time got the electric 
home from somewhere else and cast 
its bread on the waters. Inspired by 
Toronto’s example and initiative in 
developing this most practical of 
all activities in getting actual results, 
this work has become national in the 
United States and there are forty-six 
Leagues operating, and the last 


figure I had on Red Seal homes is — 


fifteen thousandin the United States. 
Of course, the results this industry 
gets and the convenience the con- 
sumer gets out of this educational 
effort is not measured by the number 
of homes you have got. The influ- 
ence of selling is extended over many 
homes that are equipped with the 
actual Red Seal standard, but general- 
ly the wiring standard is substantially 
raised. There is nothing more de- 
finite in terms of results and co-opera- 
tive activity than that. 

The matter of getting uniform 
ordinances for regulation of wiring in 
Ontario has been solved, but it is 
an important department in the 
United States. That work has to 
be done with the municipalities 
themselves. 

The promotion of the electric sign 
business, is a specialized activity, 
supported by manufacturers of elec- 
tric signs and lighting products. 
doing a very good job: I attended a 
meeting of this group in Chicago 
yesterday. They approved next 
year’s budget for an extended pro- 
gramme, but those of you who are 
interested in the electric sign business 
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can, without any obligation, get 
pretty good information, on how to 
go about it. There is an electrical 
school going on in Chicago today, 
which is to last for four days, 
with one hundred and seventy-five 
men in attendance, learning how to 
promote the electric sign business. 


Christmas Outdoor Lighting: 


You have not seen so much of this 
in Toronto. You have undertaken 
it in a modest way, but you can have 
no idea of the scenic effect that is 
being had as the result of this activity 
in the United States, the stimulation 
of a great amount of interest, some 
Cities having as many as ten thousand 
homes decorated with outdoor decora- 
tions at Christmas time. In the City 
of Minneapolis, which is smaller than 
Toronto, it took twenty-one teams 
of two men each several evenings to 
cruise around that City and judge 
the entrants, and to go through the 
elimination process in the awarding 
to these prizes. ‘The Society offered 
some national prizes on behalf of the 
manufacturers last Christmas, and 
this aroused a great deal more interest. 
It is an easy thing to organize and 
has a very good effect. You have 
no idea what elaborate displays are 
put in where people really get the 
competitive spirit in fixing up their 
houses outside at Christmas time. 

There has now been developed a 
companion business to Red Seal in 
the form of a national standard in 
the United States for commercial 
and industrial lighting applications. 
The specification was released within 
the last thirty days. The proper 
authorities have agreed to a specifica- 
tion which sets forth a minimum 


recommended standard for com- 
mercial and industrial lighting in- 
stallations of various types, with the 
system available to all electrical 
Leagues, in the same way as the Red 
Seal on house wiring, for making 
an award to the installation that 
measures up to these industrial stand- 
ards. An emblem has been designed 
so as to bring the Red Seal standard 
into the emblem, and this is going to 
be the common denominator of all 
Red Seal applications of this kind, 
and I think it will eventually extend 
to the wiring of commercial and 
industrial buildings, which situation is 
in quite a deplorable state every- 
where. ‘This is a very recent develop- 
ment, coming out of Chicago,—who 
took the good idea out of Toronto 
and gave it in turn to the whole 
industry. We are getting requests 
for instruction how to operate on this 
from a number of countries through- 
out the world. 

A New Development: I heard re- 
search mentioned here to-day. One 
would expect the Society for electrical 
development, standing for what it 
does, to have a research department 
and this was instituted last Spring. 
In this department is gathered 
together all the information that we 
can get that will be useful, and also 
in this department are conducted 
studies such as I referred to before 
in going over the activities of other 
industries. In addition to that, all 
new projects are developed through 
this department. In this last year, 
there was developed a plan book of 
selling the idea of electrical refrigera- 
tion, and another plan book with 
printed promotional material on 
selling the idea of electric cookery, 
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with some very fine printed material, 
in several colours, in it. Just re- 
cently, I got the latest figures we 
could get at as to employees of the 
several branches of the industry and 
these figures are as follows in the 
United States: Central station, 
290,000 out of a total of 940,000. 
This 940,000 into eighteen million 
residential customers gives one elec- 
trical industry employee to each 
twenty residential customers; quite 
an opportunity for influencing the 
public mind in the direction of more 
use in electricity and getting more 
benefit out of electricity. Of course 
there is a concentration in manufac- 
turing centres, in jobbing centres 
and so on, but it gives us the idea of 
the potentiality through selling our 
own electrical industry people. That 
job has not even beeri begun. I feel 
that the biggest thing this co-operative 
work does is the influence that it 
exercises on the thinking men of the 
industry who are connected with this 
movement. ‘There is no. estimated 
value of that or the possible new 
ideas that may come out of that 
kind of thinking. The important 
thing to keep in mind is the fact 
that approximately to four central 
station or public utility employees, 
there are nine other employees in 
other branches of the industry, so 
that it is a good thing, from the 
central station point of view, to 
build up continual co-operation with 
the other branches of the industry. 

I referred to the study that had 
been made of these other industries. 
That was preliminary to engaging 
a professional concern for devising 
a sales plan for the electrical industry. 
It has been realized for some years 


that millions of residential consumers 
have been connected to lines over the 
past twenty, thirty or more years, 
and that the wiring which went into 
those homes at the time, under 
pressure of desire to get them to 
connect it, is hopelessly inadequate. 
It was the desire to find just exactly 
what the condition was, what the 
state of mind of the consumer was in 
regard to this, and what kind of 
effective plan might be devised for 
correcting this condition of inade- 
quate wiring. ‘The J. Walter Thom- 
son Company of New York, Chicago, 
San Francisco, London, and a couple 
of dozen other places around the 
world, was selected after very careful 
elimination. They have been at 
work since May 3lst. In the course 
of some months, they made a full 
study of twenty cities in the United 
States and Canada, from coast to 
coast, and almost to the Gulf, includ- 
ing Toronto. This field study was 
brought through in December with 
a report of the conditions found; 
and a proposed plan for selling, that 
has been going through the mill, 
is being subjected to the acid test. 
There have been two Directors’ 
meetings of the S.E.D., one in Decem- 
ber and one in January, to receive and 
deal with the report, and a Special 
Committee has been appointed to go 
into it further, and will meet next 
Thursday and Friday in New York. 
The investigation thus far is confiden- 
tial, but I think it is all right to refer 
to one fact and that is that 70 per 
cent. of the women interviewed 
stated that they felt no particular 
interest in improving the wiring in 
their homes. Wiring, of course, is 
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only a means to an end; but the seven- 
ty per cent. figure clearly shows that 
the electrical industry has been away 
behind in its efforts to arouse a 
realization of how important it is 
that the copper wires be free and large 
enough to carry the flow of electricity 
that they need. 

In conclusion, I feel that in trying 
to localize the talk to Ontario, as 
I have had an opportunity for some 
seven and more years to observe 
both sides of the line, from the 
Pacific and the Atlantic, in the low 
rate territories there is a tendency 
to concentrate all effort on ranges 
and water heaters and to sit back 
comfortably when a reasonably high 
degree of saturation has been reached 
thinking the job has been done. I 
have had no chance recently to look 
personally into the situation in 
Ontario homes; but within the last 
couple of years, I did personally go 
from house to house in new building 
construction in Winnipeg in connec- 
tion with their consideration of Red 
Seal, and I found that, as to ranges 
and water heaters, they were fine, 
but as to convenience outlets for the 
other things which are quite essential 
and perhaps much more labour saving 
in their effect, the provision was away, 
away below anything that ought to 
be. <A survey showed that in twenty 
cities, which included old homes in Tor- 
onto, only 1.9 per cent. of over 3,000 
houses were wired up to the minimum 
red seal basis. Now, in Winnipeg, 
you will be glad to know they have 
just decided to go ahead with Red 
Seal in spite of the fact that they 
possess one of the highest saturation 
points in percentage on ranges and 
water heaters of any city in the world. 


They have raised a budget of some 
ten thousand dollars. I believe they 
have the cash in the bank, and 
they have employed their manager 
and he is coming down here to 
Toronto to study Red Seal at first 
hand.” I know right here in this 
city, some six years ago when I went 
out on a test trip to call on builders, 
I talked to one builder who was 
putting up one hundred houses in 
one portion for sale speculatively, 
and he just laughed at me when I 
tried to sell him the idea of putting 
in a range capacity service. Red 
Seal, in this City to-day, has got con- 
trol of the new building situation 
because 80 per cent. of the buildings 
last year were wired up to Red 
Seal standards, and that means not 
a cent of expense for putting in ranges 
and water heaters is involved by the 
owner or tenant, and I am certain, 
tiatetuere is no city-in Ontario or 
the rest of the country that can show 
any such record. Now that has been 
done only by a lot of work and 
by giving attention to the problem. 
But ranges and waterheaters are not 
the only thing, and we should give 
attention particularly to adequate 
provision for other useful electrical 
things that ought to be in every 
household. 

I think we in the electrical industry 
—and particularly in the public 
utility end of it—owe an obligation 
to a customer in his and her interest 
to give attention to this very problem. 
They do not realize it until they are 
informed. They build a house or 
buy a house and do not know it 
until too late, and unless the electrical 
industry in this way gives attention 
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to this problem, the consumers’ 
interest will continue to suffer. 

The development of the mer- 
chandising business has to do with 
the appliances, yes; but there are 
other phases. ‘There is lighting and 
there is the getting of adequate 
wiring on to these jobs. My sugges- 


tion, in concluding this informal 
report, is that you take this thing 
into serious consideration and take 
such action as you see fit; that you 
deal with this in the way of getting 
organized action, and I think a whole. 
lot ...of. .-good ..cans,bedone. i gayou 
do so. 


Insurance and Superannuation Plan for 
Municipal Commission Employees 
By Hon. I. B. Lucas, General Solicitor, H.E.P.C. of Ont. 


(Address to Ontario Municipal Electrical Association and Association of 
Municipal Electrical Utilities at Toronto, January 24, 1929) 


R. MACINTYRE yesterday 
suggested that I should 
attend your meeting today 
for the purpose of giving 
some explanation of the proposed 
scheme for insurance and superannua- 
tion allowances to employees of the 
various municipal commissions 
throughout the Province. 

In compliance with that request 
I am here to briefly outline the scheme 
and the progress that has been made 
towards bringing it into effect. First 
then the History! 

Some two years or more ago this 
Association passed a resolution re- 
questing as I recollect, the Ontario 
Commission to investigate the best 
method of bringing into force an 
insurance and pension scheme for 
the benefit of the employees of the 
municipal commissions, and my recol- 
lection is that the resolution suggested 
that the scheme might follow the 
same general lines as that covering 
employees of the Ontario Commission. 

This was followed up by a com- 
mittee representing your Association 


at a conference with the Government 
requesting the necessary legislation 
to authorize action, with the result 
that what is now ‘“The Power Com- 
mission Insurance Act, R.S.O. 1927 


Chapter 60’ was passed by the 
Legislature. 
This Act authorizes the Com- 


mission to enter into an agreement 
with any municipal hydro commission 
to contract with an insurance com- 
pany on behalf of the local com- 
missions for death benefits and super- 
annuation allowances to the em- 
ployees of such commissions, and it 
further authorizes the Commission, 
with the approval of the Lieutenant- 
Governor in Council to enter into 
an agreement with an insurance 
company for providing the benefits 
above referred to. 

In short, the legislation authorizes 
the Ontario Commission, on behalf 
of local commissions, to take out the 
necessary insurance policy. 

Your Association then named a 
large committee, representative of 
the municipal commissions, for the 
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purpose of investigating and finally 
reporting on and recommending some 
scheme or type of policy for adoption 
by the Ontario Commission. 

The problems to be solved by this 
Committee were not by any means 
all simple ones. ‘The Committee met 
from time to time and considered 


various proposals and types of insur- 


ance contracts; tenders were called 
for from various insurance companies 
and finally a joint proposal made by 
The Confederation Life Association, 
The London Life Insurance Company 
and The Mutual Life Assurance 
Company of Canada, was accepted 
by the Committee and recommended 
to the Commission for adoption, and 
this policy, as originally recommended 
is the one finally adopted by the 
Commission after various conferences 
with the Municipal Committee. 

I think I am right in stating that 
one change, and only one, was made 
in this policy, viz., the dropping from 
the policy of the proposed disability 
benefits, and this change, as I have 
stated, was made after various con- 
ferences, between your Committee, 
the Commission and various expert 
advisers and unanimously agreed to 
by all. 

But with the policy and the bene- 
fits settled there remained other 
important and difficult questions to 
be solved before the scheme could 
be launched. 

Perhaps the outstanding of these 
questions was whether each municipal 
commission should be considered as 
a separate and independent unit with- 
out any connection or interest in 
or with the other municipal commis- 
sion, or whether all the local commis- 
sions should be grouped. 


The Ontario Commission’s attitude 
was that the responsibility for deter- 
mining this and various other ques- 
tions rested with the Committee re- 
presenting the local commissions. 

As the result and outcome of 
various conferences the Commission 
therefore passed to the Municipal 
Committee the responsibility for de- 
termining the plan and settling the 
details of the necessary contract, 
subject perhaps only to three main 
principles: 


1. That the local commissions must 
know in advance what the 
scheme is going to cost them. 


2. That the employee must know, 
asiiareas. actuarial advice can 
be relied upon, what benefits 
he will be entitled to. 


0. otability of cost and of benefits. 


The Commission had in mind the 
many insolvent pension schemes, as 
a result of which public bodies have 
had to face disagreeable alternatives 
—first, pay much more than was 
originally contemplated towards the 
support of the scheme by annual 
grant or otherwise or, cut down the 
benefits to the employees, or perhaps 
compel employees to pay a much 
higher contribution than was orig- 
inally intended—these pitfalls were 
to be avoided—but, as I have said, 
subject to these few general principles 
the Committee was told to go ahead 
and settle its own scheme and copn- 
tract. 

Many meetings of the Committee 
followed with the final result that 
what may be called the group prin- 
ciple was unanimously adopted by 
your Committee and recommended 
to the Commission. 
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The necessary contract to bring 
the scheme into effect was practically 
completed at a joint meeting between 
your Committee and the Commission 
a few days ago. 

While there have been many delays 
in the past I can see no valid reason 
for any further serious delay in 
settling the necessary insurance policy 
and the necessary contract for signa- 
ture by the municipal commissions. 
When that is done there remains 
nothing but for a sufficient number 
of the municipal commissions to 
sign up and the scheme can then be 
brought into force. 


WHat THE SCHEME PROVIDES. 


The scheme contemplates covering 
without medical examination prac- 
tically all the present employees of 
each local commission that enters 
into the scheme, and each of the 
employees under the policy will be 
entitled to a pension for life on retire- 
ment—a death benefit and certain 
rights on leaving the service. 

The normal age for retirement is 
65, but provision is made for retire- 
ment from age 55 to age 70. Pen- 
sions for retiring at 60 are about one- 
half and for those retiring at 70 some- 
what larger than the normal pension 
at 65. 

I cannot attempt to outline in detail 
the benefits, but I have had two 
or three examples worked out which 
will give you some idea as to how these 
benefits do work out, for instance :— 

DMs APT enters a tservice’ at 
age 25 at a salary of $1,200.00 a 
year, or $100.00 a month, he continues 
in the employment of the municipal 
commission at the same salary until 
age 65, when he retires on pension— 


This Mr. ‘‘A” at the age of 65 will 
be entitled to a total retiring allow- 
ance of $81.43 per month. 

2- Mri““B’s” “present ave “is* 50; 
He has served for 30 years and has 
completed 18 years of service since 
1910. His present salary is $3,000.00 
a year or $250.00 a month. He 
continues in theemployment of the 
municipal Commission and when at 
65 he retires on pension he will be 
entitled to $96.18 a month. 

Under the contract and policy as 
proposed each individual will receive 
each year a card showing exactly his 
rights under the policy. In case of 
death during the employment there 
is paid as a death benefit from one to 
one and one-half year’s salary, accord- 
ing to length of service. 

After 20 years of service an em- 
ployee will take with him the right 
to the benefits already purchased for 
him by the municipality. 


WHAT IT WILL Cost THE 
MUNICIPALITY 


In order to take up the accrued 
liability for past services of old 
employees the municipal commission 
may require to pay an amount not 
exceeding 114 per cent. of the present 
pay-roll for 30 years, and for the 
future services the municipal com- 
mission must pay five per cent. of 
each year’s pay-roll. 

You will observe that if the rights 
of the old employees to consideration 
were to be forgotten the total cost 
now, or in the future, would not 
exceed five per cent.—but for reasons 
which I think will carry the approval 
of public opinion these old pioneer 
hydro employees deserve considera- 
tion. 
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Cost TO THE EMPLOYEE. 


Each present employee of the 
commission, young or old, will be 
required to contribute 21% per cent. 
of his monthly salary to the up-keep 
of the scheme, and future employees 
entering the service over age 25 will 
be required to pay in addition to 
this 214 per cent. an additional per- 
centage to cover the extra cost by 
reason of the increased age, and no 
future employees over the age of 
45 can be admitted to the scheme. 


GENERAL OBSERVATIONS 


In my earlier remarks I referred to 
insolvent pension schemes. In the 
past many of these were brought into 
force without any actuarial advice 
as to ultimate cost. The vital point 
in the present scheme is that upon the 
best and most conservative type of 
actuarial advice the benefits outlined 
in the policy can be paid in perpetuity 
on a five per cent. payment by the 
local commissions and the percentages 
as laid down by the employee. It 
would be perfectly easy to go into 
thes-insurance. field, sand, secure a 
group policy giving the same benefits 
as those in the policy that we have 
adopted at much lower rates than 
five per cent., for the reason that the 
ordinary group policy pays current 
cost and leaves the future to take 
care of itself. 

In my opinion it never would have 
done for the Ontario Commission 


to have consented or the municipal 
commission to have adopted a type 
of pension scheme at current costs. 
That is not the solid way or the way 
in which Hydro undertakings are 
being taken care of. 

In short, the Commission insisted 
and the Municipal Committee ap- 
proved that any pension scheme 
adopted must be made actuarily sol- 
vent by adequate reserves. 

I cannot attempt to deal with the 
provisions of the contract as between 
the various municipal commissions— 
I can only say that it has been worked 
out with great care and makes due 
provision for ultimate equality a- 
mongst all the municipalities that 
enter into the scheme. 

Mr. Chairman and Gentlemen, 
various forms of group benefit insur- 
ance are sweeping over this continent 
—In my judgment public opinion will 
not justify big industry or business 
“scrapping’’ old time employees and 
leaving them to the support of rela- 
tives or public charity, and much less 
will public opinion justify public 
utility commissions scrapping their 
worn out employees without making 
some provision for them. 

As a matter of fact public com- 
missions realizing the trend of public 
opinion do not usually scrap their 
old time employees but try to take 
care of them by keeping them on 
jobs where they are no longer efficient. 
It looks like better business to do it 
under a sound Pension Scheme. 


Discussion 


Mr hava, epery: of Outario: 
As a matter of information, Mr. 
Lucas, while the existing employees 


do not have to pass any medical 
inspection, I understand all the new 
ones. will. 
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Mr. Lucas: No. While there are 
some reservations made the general 
scheme does not contemplate medical 
examination either for old or new 
employees. 

Mr. H. F. Shearer, Welland: Mr. 
Lucas, is provision made for an 
employee transferring from one muni- 
cipality to another. 

Mr Lucas> “este Ww auevean 20 
from one municipality to another and 
carry your benefits, except your past 
service benefit, and as that is paid 
for by the individual municipality 
you cannot take it with you, although 
there is a provision that if you have 
served 20 years you may do so. 

Mr. E. V. Buchanan, London: 
I would like to ask Mr. Lucas if 
that applies to an employee who has 
transferred from one municipality 
to another in past years. 

Mr. Lucas: Jam afraid it does not 
apply to transfers made in past 
years. 

Mr. Buchanan: In my municipality 
at the present time there are several 
civic departments under one commis- 
sion called the Public Utilities Com- 
mission, such as Street Railways, 
Gas, Water, Public Parks and Play- 
grounds. Some of these departments 
are not working under a general Act 
such as the Public Utilities Act, 
but under special Acts such as the 
London Waterworks Act, in which 
there is no provision for paying of 
pensions. ‘The Public Parks Depart- 
ment was created by a special Act. 
There are no employees there now. 
Many of them have become joint 
employees, and these employees 
would only then receive benefits to 
the extent of one-quarter or one- 
half of their salary. 


Mr. Lucas: If there is a general 
Public Utility Commission under the 
general law I think the legislation is 
wide enough for all to come in. 

Mr. Buchanan: ‘The London Pub- 
lic Utilities Commission was first of 
all created as the Water Commission 
of the City of London by special Act 
of the Provincial Legislature. To 
that was added, at a later time, the 
Hydro-Electric Department by special 
Act, placing the Hydro-Electric 
Department under the Water Com- 
mission and subject to certain enum- 
erated clauses in the London Water- 
works Act. A few years later, the 
Department of Public Parks and 
Playgrounds was added by a special 
Act. Now, you see, if there is any 
legal obstacle there, I am quite sure 
the London Public Utilities Commis- 
sion would throw over the whole 
scheme, because they could not dis- 
criminate amongst their employees. 

Mr. Lucas: I have some general 
recollection of the special London 
legislation. At the moment I am 
not prepared to say whether our 
authorizing legislation is wide enough 
to cover the London situation, but 
your Commission is within the spirit 
of the legislation. 

Mr. Buchanan: ‘Then it would be 
necessary, I presume, for London to 
apply for a Private Bill for legislation 
to cover that point. 

Mr. Lucas: I should not say a 
Private Bill. I would suggest, if 
there is a necessity, some amendment 
to our authorizing Act. 


Mr. Buchanan: Under present 
legislation. 
Mr. Lucas: Yes, Mr. Buchanan. 


If there is any technical difficulty 
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in the way, my suggestion would be 
not a Private Bill but a very minor 
amendment to the Act making 


“Municipal Authority’’ wide enough 


to cover your Public Utilities Com- 


mission. 
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The Protective Relay Installation at the Toronto- 
Leaside Transformer Station 


By E. M. Wood, Electrical Engineering Dept., H.E.P.C. 
of Ont. 


(Presented at the Annual General and General Professional Meeting of the 
Engineering Institute of Canada at Hamilton, Ont., February, 15th, 1929.) 


NHE protective relay installa- 
tion at the Toronto-Leaside 
transformer station of the 
Hydro-Electric Power Com- 
mission of Ontario is only a part of 
the protective relay equipment on 
a whole transmission system. ‘This 
system is designed to perform certain 
functions, and in this case the appli- 
cation of protective relays has the 
purpose of enabling it to carry out 
these functions continuously in case 
of failure of any apparatus or circuit 
as will occur at times even in well 
insulated systems. It is advisable, 
therefore, first to present an outline of 
the transmission problem for this 
particular system and the system 
diagram which was decided upon to 
accomplish this, after which the appli- 
cation of relaying to the system and 
to the Toronto-Leaside transformer 
station in particular will be discussed 
in some detail. 

On October first, 1928, the Hydro- 
Electric Power Commission com- 
menced taking power from the Gatin- 
eau. Power Company under a con- 
tract which calls for the delivery of 
25-cycle power to the Commission 
in increasing amounts from time to 


time up to a maximum of 260,000 
bap. in 0a L: 

This power is at present generated 
in three plants of the Gatineau 
Power Company on the Gatineau 
river in the province of Quebec and 
is to be used by the Commission to 
take care of the growth in load in 
their 25-cycle Niagara system which 
extends from Toronto to Windsor. 
Up to the present, this system has 
been supplied by the generating 
plants of the Commission on the 
Niagara river, which are now fully 
loaded. 

The Gatineau generating stations 
at Farmers rapids, Chelsea, and 
Paugan falls are connected together 
by a system of 110-kv. lines, and at 
Paugan the voltage is transformed 
to 220-kv. Power is transmitted 
from that station over a system of 
220-kv. transmission lines to the 
northeastern outskirts of ‘Toronto, 
where the voltage is transformed by 
banks -of three-winding transformers 
and the power fed into the existing 
Niagara system over 110-kv. lines 
and to the 13 kv. distribution system 
of the Toronto Hydro-Electric system, 
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Fig. 1.—Diagram of Interconnected Niagara, Niagara-Eastern 
and Gatineau Systems. 


The high voltage, (110 kv. and system through the 12-kv 
220 ky.) peuness pull Jor “proposed Queenston paralleling bus. 
for the interconnection between the (b) The Gatineau Company’s 110- 
Niagara generating stations, Toronto, kv. 25-cycle system from 
and the Gatineau generating stations, Paugan to the Gatineau mill, 
with the essential switching, are including the generating sta- 
shown in diagram in fig. 1. Par- tions at Farmers rapids and 
ticulars as to equipment and lines Chelsea. 
are tabulated thereon. This inter- (c) A subsystem between (a) and 
connected system naturally divides (b) consisting of the Paugan 
into three main subsystems as fol- generating station, the 220-kv. 
lows :— transmission system, and the 

(a) The Toronto subsystem of the transformer station at Toronto. 

commission’s Niagara system, The three subsystems may operate 


including the Queenston gener- separately or connected together. 
ators which are on ‘Toronto Subsystems (a) and (c) are connected 
load, the lines from Queenston together through the Leaside trans- 
to Toronto, and the 110-kv. formers and 110-kv. tie lines to the 
step-down transformer stations ‘Toronto-Bridgman station of the 
at Toronto. ‘This is connected Commission. Subsystems (b) and (c) 
to the remainder of the Niagara may be connected together through 
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one or more 60,000-kv-a. 220/110 kv. 
tie banks at Paugan. 

The Toronto terminal of the Pau- 
gan-Toronto 220-kv. transmission is 
known as the Toronto-Leaside trans- 
former station. It is located in the 
municipality of Leaside, close to the 
city, and in a particularly favourable 
position for connections to the exist- 
ing 110-kv. system and for supplying 
the load of a large part of the eastern 
half of the city at 13 kv. 

The wiring diagram of the station 
for handling 260,000 h.p. from the 
Gatineau is shown in figure No. 2. 
This diagram has some unusual 
features which are worthy of note. 

(1) The station consists of a num- 
ber of distinct elements, each connec- 
ted to and separable from the other 
elements by automatic oil circuit 
breakers. 

These elements fall into two class- 
es 

(a) Elements which lie entirely in 

this station, and which will 
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be hereafter called ‘‘zones.”’ 
These are:— 


Four transformer zones, each 
consisting of one 45,000-kv-a. 
transformer bank with its pow- 
er wiring as far as and including 
the oil circuit breakers in the 
various connections. 


The voltage rating of each 
transformer bank is:— 


H.V.—194-204-214 kv. star- 
connected with dead grounded 
neutral. 


M.V.—112 kv. equipped for 
tap changing under load with 
a range of 1 714 per cent in 
steps of 214 per cent. each. 
The bank is star-connected 
with neutral not grounded at 
present. 


L.V.—13.2 kv. delta-connect- 
ed. This winding is grounded 
through a zig-zag grounding 
reactor. 
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Fig. 2.—Toronto-Leaside Transformer Station, Diagram of Main Connections. 
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Four condensers with supply 
cables and accessories, includ- 
ing the oil circuit breakers. 
These condensers are intended 
to control the voltage automa- 
tically on the 13.2-kv. system. 
One 18.2-kv. paralleling bus, 
with its necessary reactors and 
oil circuit breakers. This is 
intended to tie together the 
13-kv. banks and feeders. 

If load developments require 
there may be two 110-kv. 
busses. 

(b) Lines or feeders interconnect 
this station with other stations, 
and, of course, only one end of 
each is at Leaside station. 
They are as follows :— 

Two incoming 220-kv. lines 
from Paugan. 

110-kv. lines to other Toron- 
to stations as required by load 
developments. PL pepresent 
there are two to Bridgman 
transformer station. 

13.2-kv. feeders of 15,000 
kv-a. capacity each as required 
by load developments. At pre- 
sent there are four feeders to 
the Carlaw transformer station 
of the Toronto Hydro-Electric 
System. 

(2) Each element has at least two 
connections through oil circuit break- 
ers. On high voltage lines the limit 
at present is two, on account of the 
characteristics of the current trans- 
formers and relays. On zones this 
limitation does not apply. 

(3) The elements are arranged in 
what amounts to a series of rings. 
This is well shown in Fig. 3. 
The 220-kv. parts of elements are 
arranged in a ring with diameter, 


the banks and lines alternating so 
far as possible. 

The 110-kv. elements are arranged 
in ring with lines and banks alternat- 
ing. This, however, would develop 
into a sort of double bus scheme, 
as shown in Fig. 3. 


The 13-kv. elements group together 
into units which will each correspond 
to one transformer bank. Each unit 
will consist of the 13-kv. bank wiring, 
two or three feeders, one condenser 
and a connection to the paralleling 
bus, through a reactor, if this is 
required to keep. down short circuit 
currents. These six elements are 
in a ring which may be supplied from 
the corresponding bank, or from other 
banks through the bus, or from both. 


The arrangement can be seen from 
Figs. *2 “and -3: "Construction “01 
any element may be delayed until it 
is needed. 

There are at present two units with 
two feeders each. The third feeder 
will be added or additional units 
constructed as the 138-kv. load 
develops. 

This arragement gives, we believe, 
a maximum of flexibility and security 
with a minimum number of breakers. 


(4) On account of the small number 
of breakers, normal operation will 
be with all breakers closed. 


On the other hand, the arrangement 
permits any one breaker to be taken 
out of service without notice for in- 
spection or maintenance, to try its 
operation or keep it in good operating 
condition. ‘This will facilitate proper. 
maintenance and will overcome the 
tendency to fail to operate, which 
occurs when a breaker is left standing 
for months without operation. 
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Fig. 3.—Toronto-Leaside Transformer Station, Schematic Circle Diagram 
Be tin 220/110-13.2 Kv. Main Switching 


(5) Each piece of equipment or 
line has a set of gang-operated dis- 
connecting switches by which it may 
be cleared from the ring if it is to 
remain out of service, thus allowing 
the breakers to be closed, completing 
the ring. 


It is expected that at least lines can 
be picked up by closing the discon- 
necting switches without using the 
breakers. 


(6) The arrangement in separable 
elements permits any element to be 


disconnected from the system if a 
fault develops, without disturbing 
the rest of the system. It also lends 
itself to the application of relaying 
which will accomplish this. 


(7) Each breaker belongs to two 
elements. 


These same principles have been 
applied at the Paugan generating 
station and are being extended to 
important switching stations on the 
Niagara system wherever it is ad- 
vantageous to do so. 
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PROTECTIVE RELAYING AT LEASIDE 
GENERAL REQUIREMENTS 

In the design of the protective 
relaying on this system, including 
that at the Toronto-Leaside trans- 
former station, the following require- 
ments were kept in mind:— 

The protection at the various 
stations must be so co-ordinated that 
all parts will function in their proper 
relation to the whole system. 

It must be suitable to the operating 
requirements of the system and to 
the diagram of connections, and, 
conversely, the present possibilities 
of effective relaying should be one 
consideration in deciding upon the 
diagram. 

The purpose of the protective 
relaying is to promote continuity of 
service throughout the system by 
detaching therefrom any equipment 
or circuit which is creating a distur- 
bance to the delivery of power due 
to its faulty condition. In a system 
of this sort, with various generating 
stations and numerous’ switching 
stations, failure of a faulty section 
to be cleared automatically by relay- 
ing presents a very awkward situation 
to the operators. ‘They have plenty 
of evidence in voltage disturbance and 
behaviour of apparatus that there is 
trouble on the system but very little 
evidence to aid in locating it. The 
relaying should therefore be effective 
under all desired operating conditions. 
The operator should be free to use 
any arrangement of available lines 
he’ requites at ‘short notice. He 
should also be free to connect to 
generator capacity to suit his load 
conditions, whether light or heavy. 
Under all these conditions his relay 
system should be dependable. 


The faulty element must be separa- 
ted from the system quickly for the 
following reasons:— 


(a) To prevent serious damage to 
faulty or sound equipment or 
cables. 

(b) To prevent permanent damage 
to circuits or spread of arc 
on a line to other phases or to 
sound circuits. If the faulty 
overhead line can be cleared 
instantly it can in the great 
majority of cases be switched 
back into service at once. If 
there is any considerable delay 
it is likely to require repairs 
before it can be used. 

(c) To prevent “shake up” of the 
system with resultant loss of 
synchronous or other load or 
loss of synchronous stability 
between generating stations. 


The system should be simple in 
principle so that it can be readily 
understood, and be easy to adjust and 
maintain. 

In the station, the characteristics 
of relays, current transformers, cables, 
control circuits and oil circuit break- 
ers must all be taken into account 
and co-ordinated into a system which 
may be depended upon to give the 
desired results. 

The relay system should clear any 
faulty element without detaching 
any sound element. It must, under 
no circumstances, operate to give 
an interruption to service when there 
is no serious fault existing on the sys- 
Cent 

The protective relaying installed 
at Leaside to meet these requirements 
falls under three general classes as 
follows :— 
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COMPLETE INSTANTANEOUS 
PROTECTION. 


Complete instantaneous protection 
to clear any phase-to-phase or phase- 
to-ground faults in the station or on 
the lines or feeders instantaneously 
or at longest in 15 cycles relay time. 
On the station “‘zones”’ the protection 
is of the differential type. In the 
case of long lines and feeders, the 
protection is of the directional dis- 
ance type. Short lines are equipped 
with pilot wire protection. These 
will be described in more detail later. 
Each operates to isolate its own unit 
if defective. It is designed to func- 
tion properly with a minimum of 
one generator connected to the system 
at Queenston or two at Gatineau. 
Each zone protection, and to a large 
extent each line protection, has the 
additional desirable feature that it 
pays no attention to any faults out- 
side its own well defined area. When 
relays are working properly and the 
breakers open when tripped, the 
faulty section will be isolated with 
practically no disturbance to the 
rest of the system. This will occur 
in every case where the relays and 
breakers are properly maintained. 


SEPARATING STANDBY RELAYS 


However, all equipment is fallible 
and it is necessary to take care of 
suchacontingency. For this purpose 
standby distance or residual ground 
relays are used, operating on the 
current through the banks which 
tie subsystems together. These re- 
lays are timed to allow the instantan- 
eous zone or line relays to clear if they 
will. They operate to separate the 
subsystems, preferably in such a 
way that the generating capacity 


of each subsystem is approximately 
equal to the load, so that the sound 
subsystems may carry on. 
FINAL STANDBY RELAYS 

Time selective with these again are 
distance relays on the generator 
units which “kill” the defective sub- 
system after it has been separated 
from the sound ones. 


TYPES OF RELAYS USED 


In this particular system and in 
many trunk line transmission systems 
of similar nature, there are two re- 
quirements in the relays which are 
difficult to meet. 

(1) The amount of connected gen- 
erator capacity and the number of 
lines and banks in parallel must vary 
from time to time so that at times the 
fault current in a circuit may be less 
than the current it is carrying at other 
times under normal load conditions. 
This prevents the use for phase-to- 
phase faults of the directional inverse 
time excess current relay, although 
this type may be successfully used 
with residual currents for single wire 
ground faults. 

Selectivity must be obtained by 


other means; in this case by con- 


fining the range of a relay to a zone 
by the differential connection; or 
to a length of line by the distance 
principle; or by selective timing. 
In either case the relays, being non- 
operative on load current alone, may 
be set for currents lower than or- 
dinary load value to take care of 
low load condition. 

(2) On high voltage systems the 
most practicable place to mount 
current transformers for relaying is 
on the terminal bushings of the oil 
circuit breakers or transformers. 
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These current transformers have long 
cores, and require high magnetizing 
components of current for even low 
voltage induced in the secondaries. 
With parallel infeeds to zone or line 
all current transformer cores in 
parallel must be magnetized to give 
sufficient secondary voltage to trip 
the relays smartly, and this causes 
the actual ratio of the group to be 
very much higher than the nominal 
value. 

In order to use such an arrangement 
of current transformers it is necessary 
to keep down the impedance of secon- 
dary windings, leads and relay wind- 
ings to the very lowest possible values. 

To meet these requirements we 
have used relays of the following 
by pes 

(1) A plunger type current relay 
of a counter balanced arm type in- 
stantaneous as to time, with a wide 
range of settings, and with very low 
impedance windings. ‘These are used 
for zone differentials, ground residual 
currents and similar purposes where 
such a relay is required. 

(2) An instantaneous adjustable 
distance-range relay. ‘This has been 
described, with its characteristics and 
some uses, in a paper given before this 
Institute by Mr. Paul Ackerman, 
A.M.E.I.C., and published in The 
Engineering Journal for December, 
1922. 

Briefly, this relay takes cognizance 
of two phenomena which accompany 
a system fault, namely, increase in 
current and drop in voltage. 

When applied to a circuit a solenoid 
at one end of a lever exerts a pull 
proportional to the line current, and 
is opposed by a solenoid on the other 
end which exerts a pull proportional 


to the line voltage. The current coil 
tends to close the relay contacts. 
If the ratio 72= at the relay is 
greater than a certain value at which 
the relay is set the contacts remain 
open; if not the current overpowers 
the voltage and the contacts close. 
This ratio 2 represents an imped- 
ance,—the impedance of the line to 
a point which is the distance range of 
the relay. If the fault is nearer to 
the station than this point, the relay 
contacts close. If the fault is beyond 
the point, the relay contacts remain 
open. : 

It will be seen that such a relay 
meets our requirement that it may be 
set at less than full load current and 
will only trip when the line is faulty 
within a predetermined distance. If 
potential and current are available, 
it may be used wherever it is custom- 
ary to ‘lise. “an excéss “ciirent} relay, 
with the advantage that it may be 
made to be effective independently 
of the amount of generator capacity 
connected or the arrangement of 
lines or circuits. 

The relay is made selective, either 
by its setting range so as not to extend 
beyond the line on which it is used, 
or by timing. 

The range of the relay for a given 
setting, of course, depends on the 
characteristics of the line, which must 
be known when the setting is made. 

In order to prevent tripping due to 
the distance contacts closing when 
the relay is dead, each distance relay 
is always placed in series with the 
contacts of a current relay of the 
type described above, so that the 
distance relay can not trip any 
breakers unless the line is actually 
carrying current. 
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The distance relay, when set below 
ordinary load current of the line, as 
it often is, depends on the potential 
circuit to hold its contacts open in 
ordinary operation. Potential trans- 
formers sometimes fail or fuses blow, 
or the potential circuit may be acci- 
dentally opened, which would cause 
tripping without any fault on the 
hne.w+ Wherever: the ¢circuit)is'.'so 
important that we cannot afford to 
have accidental tripping and where 
the current setting is below normal 
load, a duplicate set of distance relays 
is installed, using the same currents 
as the main set but taking potential 
from a different set of potential 
transformers. ‘The contacts of the 
main and duplicate relays of each 
phase are in series, so accidental loss 
of one set of potentials will not cause 
tripping. 

(3) A plunger type excess-potential 
relay very similar to the current relay 
described above. ‘This is chiefly used 
as a ground indicator. 


(4) An adjustable definite-time aux- 
iliary relay of accurate characteristics. 


(5) A single-phase power direction- 


al relay which is very sensitive and 
quick acting. 

(6) A multi-point control relay to 
handle the tripping current of break- 
ers which is too great to be handled 
by the primary relays. The coil 
on this is operated from the control 
battery and takes very low current. 
The contacts may be grouped in any 
desired manner. 

Each of these relays carries a me- 
chanical semaphore as an operation 
indicator. The definite-time relay 
also indicates by a marker, in connec- 
tion with the setting dial, how far. 
ther relay “has travelled,;—that 1s; 
the time-duration of the fault. 

These indications on all the relays 
of the installation give information 
of great value in analyzing fault 
conditions, in tracing trouble in the 
relay system itself, and give a very 
valuable perpetual check on the 
condition of the relay system. 

Each piece of equipment in the 
installation has a definite function 
to perform, and may be easily checked 
as to its ability and correct adjust- 
ment to perform this function. The re- 
lay panelsarelaid out with this in view. 


Continued in April Number 
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Ontario Municipal Electric Association 
Report of Annual Meeting, January 23, 1929. 


The meeting was called to order at 
2.30 p.m., President C. A. Maguire 
in the chair. 

The minutes of the last Annual 
Meeting were taken as read, on mo- 
tion of Commissioner Fred Harp, 
Brantford, and seconded by Commis- 
sioner Geo. Wright, Toronto. 


The Secretary then presented his 
report as follows, which was adopted 
on motion of Commissioner Carl 
Kranz, Kitchener, seconded by T. W. 
McFarland, London. 


EXECUTIVE’S REPORT 
To the Officers and Members of 
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the Ontario Municipal Electric tion as briefly as possible. 

Association. It is a matter of more than ordinary 
Gentlemen,-— interest to us to know that the Hydro 


Our last Annual Meeting was held 
in the King Edward Hotel, Toronto, 
on the 18th and 19th of January, 
1928, and the attendance and interest 
at our Association meetings was 
better than for some time past. ‘The 
general attendance at the Convention 
of the two Associations exceeded in 
point of numbers and in interest 
that of any previous meeting. 

The Summer Convention was held 
at the Clifton House, Niagara Falls, 
and was also very largely attended, 
and we believe gave an opportunity 
not only for a very pleasant outing 
and much enjoyment for the dele- 
gates, but also an opportunity for 
the acquiring of information along 
the line of Public Ownership develop- 
ment, both as applied to the power 
houses at Niagara Falls and Queen- 
ston, and also in respect to the new 
Welland Canal. 

Through the kindness of Mayor 
H. P. Stephens, of Niagara Falls, 
a trip was arranged to look over the 
development of the new Welland 
Canal and this was taken advantage 
of by a great many of the delegates 
present, I believe to the advantage 
of all who had an opportunity of 
inspecting this great work. 

The speeches at both the Annual 
Convention as well as the Summer 
Convention were of a high order and 
the amusements offered were ex- 
ceptionally attractive, entertaining 
and amusing. 

During the past year there have 
been many things that have engaged 
the attention of your Executive, some 
of which I may be permitted to men- 


system is advancing faster than ever 
before. The original seven munici- 
palities having now grown to some 
five hundred and fifty and the original 
less than a thousand horse power has 
grown to more than a million and 
during the last few years the power 
lines in rural districts have been 
growing at the rate of three miles 
for every working day. 

The Commission and the Govern- 
ment are to be congratulated on the 
foresight and ability they have shown 
in making arrangements for further 
supplies of power; contracts having 
been entered into with power interests 
in the Province of Quebec for addi- 
tional supplies of power amounting 
to more than a quarter of a million 
horse power to be delivered as needed 
for the purposes of the municipalities 
and industries of this Province, and 
at very advantageous rates. 

We understand that negotiations 
have also been carried to a successful 
conclusion with the Government of 
the United States for a further diver- 
sion of some ten thousand c.s.f. of 
water at Niagara Falls to be used 
under certain conditions which will 
have the effect of taking care of the 
power needs of this Province for some 
considerable time to come. 

The first block of power from 
Quebec was turned on at Leaside, 
adjoining the city of Toronto, on 
October Ist, and the work in connec- 
tion with this transmission line and 
the construction of the power station 
reflects great credit on the Engineer- 
ing staff of the Ontario Hydro Com- 
mission. 
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You, no doubt, are all familiar with 
what has taken place the past Fall 
in the Bruce Peninsula where a 
private company from the United 
States purchased the rights of a local 
company which was serving the muni- 
cipalities of Walkerton, Southampton 
and Port Elgin. 

At isthe. . request.,of,s municipal 
officials representatives of our organ- 
ization, together with engineers from 
the commission visited the district 
in the late summer and finally a 
by-law was submitted in the town of 
Southampton which was carried by 
the ratepayers on the basis of about 
two to one and it is expected that in 
the near future by-laws will be 
submitted in some of the other muni- 
cipalities affected. 

However, the private company 
seems to be looking for trouble and 
tell us they are going to fight and at 
the New Year they submitted by- 
laws or resolutions in a number of 
rural municipalities and are continu- 
ing construction despite the fact that 
they know both the Government and 
Commission as well as a majority of 
the people in the district are opposed 
to their system and in favor of public 
ownership. 

The Beauharnois Light, Heat and 
Power Company are asking the 
Dominion Government for a permit 
to divert forty thousand c.s.f. of water 
from the River St. Lawrence which 
is being vigorously opposed by the 
Dominion Marine Association, the 
shipping interests generally and many 
of the power interests; among the 
many objections to the permit some 
stating that it will be a danger to 
navigation. 

It is understood that the plans 


have been considerably modified from 
the beginning; that it was their 
intention to divert more than this 
amount originally and in fact it is 
generally admitted that if they get 
this amount it will only be a short 
time until they are back for more. 


Chicago Drainage Canal 


For several years past the Members 
of our Association as well as the power 
users generally, have viewed with 
alarm. the attitude of the City of 
Chicago in respect to diverting water 
from the Great Lakes which has had 
the effect of materially lowering the 
water levels and was a great injury 
not only to the development of power 
but perhaps even more so to the 
shipping interests both in Canada and 
the United States. 

For several years past the States 
bordering along the Great Lakes, 
together with the Province of Ontario 
and particularly the City of Toronto. 
have through the Great Lakes and 
Harbours Association, of which our 
President has been Vice-President for 
some years, carried on a very deter- 
mined, courageous battle for the 
rights of the people before the United 
States Government; and finally 
through the courts in hope of obtain- 
ing a measure of justice. 

The action of the United States 
Supreme Court in deciding that the 
action of the City of Chicago was 
illegal, that the diversion was never 
authorized and that a _ perpetual 
injunction is to be granted against 
any further extraction of water from 
Lake Michigan, came as a very 
gratifying New Year’s gift, to the 
men who have carried on this battle 
against what seemed overwhelming 
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odds and I believe our Association 
‘ as well as the people of this Province 
owe a debt of gratitude to Mr. 
Bruce, the President of the Great 
Lake Association and his associates 
and co-workers for what has been 


done. 
Beck Memorial 


Some few months ago your Execu- 
tive was approached by representa- 
tives of the City of London with the 
request that we recommend to the 
Ontario Commission the granting of 
$25,000 to a fund for the purpose of 
purchasing the home of the late Sir 
Adam Beck; the City of London to 
make a similar grant of $25,000; and 
the balance of $15,300 to be raised 
by public subscription among the 
citizens of London, and that the City 
of London would agree to maintain 
the residence and premises in per- 
petuity under their Parks Board. 

Your Executive decided to refer 
the matter to the local Commissions 
and to the Association at the Annual 
Meeting. Letters have been sent 
out to all the cities and towns in 
Ontario as well as a number of villages 
and only a small proportion have as 
yet replied and while the majority 
seem to favor the proposal, there are 
others which are opposed and which 
I expect will be represented here 
today, so that this matter may have 
a full and frank discussion. 

Your Pension and Insurance Com- 
mittee have been working continu- 
ously since our last meeting and with 
the help of the Commission have, 
we believe, succeeded in securing 
more favorable terms than we were 
offered some time ago and we believe 
the agreements are now in such shape 
that every possible safeguard has 


been provided for and we expect 
that a report will be presented at this 
Convention. 


During the summer, memorial ser- 
vices were held in the Cemetery at 
Hamilton on the anniversary of the 
death of our late chief and it is worthy 
of note that in these times when 
people are forgotten very quickly that 
the attendance at Sir Adam’s mem- 
orial is increasing every year showing 
that the people have not forgotten 
his great achievements and that he 
still holds a warm place in their 
hearts and affections. 


We regret to note that we have 
lost two more of the old guard, James 
Shepherd, ex-Mayor of Windsor and 
a Hydro Commissioner from the be- 
ginning of their system and one of 
our Directors, was taken away this 
summer; and John R. Robinson, for 
many years the Editor of the Tele- 
gram and a staunch exponent of pub- 
lic ownership and a fearless advocate 
of Hydro at all times, has also gone 
and left his work in other hands but 
we may say of them that they were 
loyal and true and faithful friends 
of Hydro. 


This is a brief summary of some of 
the principal activities of your Execu- 
tive; and happenings which are of 
importance to our organization and 
we believe that while we have been 
extraordinarily successful up_ to 
the present we should not be willing 
to let things rest at that, but should 
let the past be an inspiration to us 
to go on and in our different ways do 
our utmost to carry out the vision 
of the late Sir Adam Beck that all 
the dark places of Ontario be made 
bright and that Hydro light and 
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service be eventually carried into 
every home in this Province. 


‘TREASURER’S REPORT 


The Treasurer’s report was pre- 
sented, giving an itemized statement 
of receipts and expenditures and 
showing a balance of $188.66 in the 
bank, which was adopted on motion 
of Mr. Jennings, of East York, and 
seconded by Mr. Harry Kirwin, of 
Scarboro. 

President C. A. Maguire then ad- 
dressed the meeting, reports of which 
appeared in the daily papers. 

The proposal to endorse a grant 
from the Hydro Electric Power Com- 
mission to the City of London for 
the purpose of taking over the home 
of the late Sir Adam Beck as a mem- 
orial was taken up and the Secretary 
read a number of letters from the 
different Municipal Commissions in 
respect to same but said that up to 
the present time there had not been 
sufficient response to give any definite 
opinion as to the views held. 

The resolutions respecting memor- 
ials were as follows: 


LONDON RESOLUTION 


Moved by C. W. Anderson, Niagara 
Falls; seconded by Harry Kirwin, 
Scearboro. 

That we recommend to the Ontario 
Commission the securing of legis- 
lation to grant the request of the City 
of London under the terms and 
conditions as set forth in the letter 
forwarded to the Municipal Commis- 
sions by our Executive.—Carried. 


BADEN HILL RESOLUTION 
Moved by Mayor J. A. Andrew, 
Stratford; seconded by Commissioner 
Carl Kranz, Kitchener. 


That it is the opinion of this Associ - 
ation that a public memorial to Sir 
Adam Beck should be erected on the 
Baden Hill near the place of his 
birth and in the midst of the thickly 
populated section of Ontario which 
has benefited so largely from his 
activities. 

This location is approximately mid- 
way between Sarnia and Niagara 
Falls on the Provincial Highways 
Nos. 7 and 8 between the cities of 
Kitchener and Stratford, and the 
hill on which it is proposed to erect 
a memorial is one of the highest points 
in Ontario and has ample ground for 
conversion into a splendid public 
park.—Carried. 


RESEARCH RESOLUTION 


Moved by Commissioner T. W. 
McFarland, London; seconded by 
Commissioner Fred Harp, Brantford. 

That the Hydro Electric Power 
Commission be requested to submit 
a report at the next meeting of this 
Association showing the extent to 
which it is possible to extend the 
work of testing and research in the 
Commission Laboratories. 

The resolution 
unanimously. 


was carried 


RESOLUTION RE PUBLICITY 


Moved by Commissioner George 
Wright, Toronto; seconded by Com- 
missioner F. Newman, Picton. 

Resolved that in the opinion of 
this Association there should be 
available to the Hydro Electric Power 
Commission of Ontario, funds for 
publicity purposes and to combat 
anti-Hydro propaganda and for such 
other purposes as may from time to 
time appear to be in the general 
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interests of all the Hydro Municipal- 
ities and that to raise the necessary 
funds for such purposes a small 
charge should be made, limited to say 
not more than 5c per horse power and 
that the Hydro Electric Power Com- 
mission of Ontario be requested to 
secure the necessary legislation to 
give effect to the above. 

The resolution was carried unani- 
mously. | 


BEAUHARNOIS RESOLUTION 


Moved by Mr. Fred Newman, 
Picton; seconded by Mr. Geo. Wright, 
Toronto. 

That the Dominion Government 
be requested to delay action re the 
Beauharnois Canal until final decision 
has been rendered as to the power 
rights and ownership of the waters 
of the St. Lawrence River. 

The report of the Nominating 


Committee was read by the Secretary - 


as follows: 

President, C. A. Maguire, Toronto; 
Vice-Presidents, W. Ellis, Hamilton; 
August Lang, Kitchener; Fred New- 
man, Picton; IT. W. MacFarland, 
London; Secretary-Treasurer T. J. 
Hannigan, Guelph; Directors Fred 
Harp, Brantford; J. F. Craig, Barrie; 
HL. Pi stephenssaNiagara halls: i. 
Biette, Chatham; Geo. B. Challies, 
Morrisbures Jon Baier: Orillia, 
Col. Green, St. Thomas; W. Reynolds 
Brockville; and the President of the 
Engineering Association. 

Moved by C. Kranz, Kitchener; 
seconded by Jas. C. Scott, Niagara 
Falls: 

That the report of the Nominating 
Committee be received and adopted 
and the Secretary be instructed to 
cast one ballot.—Carried. 


Secretary cast one ballot and the 
Officers were declared duly elected. 
Meeting adjourned at 5.30 p.m. 


Association of Municipal 
Electrical Utilities 


MINUTES OF EXECUTIVE 
COMMITTEE MEETING 


A meeting of the Executive Com- 
mittee was held at the King Edward 
Hotel, Toronto, on January 23, 1929, 
at 10 o’clock p.m. Officers for 1929 
present were as follows: 

Messrs. A. W. J. Stewart, Presi- 
dent; J. G. Archibald, R. 1. Dobbin, 
OTH Scott, tsk ic LAN Ge ame 
McAuley, R. H. Starr, A. 1. Far- 
quiiarson,- |. eb. Phelps pee 
Hannigan, J. W. Peart and S. R. A. 
Clement. 

Immediately after the meeting had 
opened, Mr. Jas. Reid, Manager of 
Bigwin Inn, was invited to attend. 
Mr. Reid outlined to the Committee 
the facilities offered by his hotel for 
holding a Convention, and discussed 
briefly various features in the matter 
of what would be done in the event of 
the Association holding its Conven- 
tion there. He advised that the 
hotel would be in a position to handle 
our Convention on June 19, 20 and 21. 
After Mr. Reid had retired, the Com- 
mittee discussed the matter of place 
of meeting for the Summer Conven- 
at some length. It was moved by 
Mr. R. H. Starr and seconded by Mr. 
J. R. McLinden, THAT the Summer 
Convention be held at the Bigwin Inn 
on June 19, 20 and 21, 1929,* subject 
to satisfactory arrangements being 
made.—Carrted. 
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The Committee then proceeded to Galt; R. S. King, Midland; J. J. 


arrange for the various sub-Com- 
mittees for the coming year, which 
were decided to be as follows: 
Papers Commiuttee—O. H. Scott, 
Belleville, Chairman; FE. V. Buchanan, 
London; P. B. Yates, St. Catharines; 
C. S. Barthe, Canadian General 
Electric Co., Toronto; Jos. Showalter, 
Canadian Westinghouse Co., Toronto, 
G. F. Drewry and G. J. Mickler, 
Boe Cot. Ontario, “1 oranto: 
Convention Commuttee—R. L,. Dob- 


bin, Peterboro, Chairman; R. H. 
wtar, 'Orrilias- [2 Wee Pearhacae 
Thomas; H. F. Shearer, Welland; 


M. B. Hastings, Powerlite Devices 
Ltd., Toronto; H. C.-Barber, Stan- 
dard Underground Cable Co., Tor- 
onto; F. Mahoney, Canadian General 
Electric: Co.,--loronto:> -and:-J. :W. 
Purcell, H.E.P.C. of Ontario, Toronto, 

Regulations and Standards Commit- 
mittee—J. R. McLinden, Owen Sound, 
Chairman: iV 7.8. Coleman; Port 
Hope; J. J. Heeg, Guelph; E. I. 
Sifton, Hamilton; W. P. Dobson, 
H.E.P.C. of Ontario, Toronto; A. G: 
Hall, Electrical Inspection Dept., 
Toronto. 

Committee on Accident Prevention 
and Health Promotion—A. \. Far- 
quharson, Brockville, Chairman; 
©) Barnes, Oshawa» °H..G. Hall, 
Ingersoll; W. E. Reesor, Lindsay; 
C. E. Brown, Meaford; C. E. Schwen- 
ger, Toronto; C. W. Alfred, London; 
F. C. Adsett, Trenton; T. C. James, 
G. F. Drewry, Wills Maclachlan, 
H.E.P.C. of Ontario, Toronto. 

Merchandising Commuttee—J. E. B. 


Phelps, Sarnia; Chairman; FL S: 
Rhodes, Windsor; ta) ee, 
London; W. H. Childs, Hamilton; 
Ce W. Burns,. Walkerville; I. N. 


Pritchard, Chatham, A. B. Scott, 


Heeg,. Guelph; O. H. Scott, Belle- 
ville; H. F. Shearer, Welland; and 
Ge f= -Mickler, H.E-.P.C. of Ontario, 
Toronto. 

Rates Commutee—J. W. Peart, St. 
Thomas, Chairman; P. B. Yates 
St. Catharines; E. I. Sifton, Hamil- 
ton; E. M. Ashworth, ‘Toronto; 
Wey, Nanson,.otratiord:,.) Bi” V. 
Buchanan, «London: A.B. Scott, 
Galt. 20.01. Petry, Windsor; D. B. 
McColl, Walkerville; and all the 
members of the 1929 Executive 
Committee. 

Auditors—W.G. Pierdon, H.E.P.C. 
Ole@ntation. oronto; .and H. P. L. 
Hillman, Toronto. 

It was moved by Mr. J. G. Archi- 
bald and seconded by Mr. O. H. Scott, 
THAT the Committees as drafted be 
declared elected.—Carried. 

The Chairmen of the various Com- 
mittees were instructed to proceed at 
once regarding Convention arrange- 
ments, so as to be ready to report at 
the next meeting of the Executive 
Committee, which will be held some 
time during April. 

It was moved by Mr. J. G. Archi- 
bald and seconded by Mr. J. W. 
Peart, THAT the Secretary. and 
Treasurer be paid an honorarium of 
an amount the same as last year.— 
Carried. 

The meeting then adjourned at 
11.30 p.m. 

* Since the Canadian Electrical 
Association Convention is to be held 
on the dates given above it was 
deemed advisable to arrange if pos- 
sible other dates for the O.M.E.A. 
and A.M.E.U. summer convention. 
Therefore it was later arranged to hold 
the Convention at the Bigwin Inn on 
July 3, 4, and 5, 1929. 
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Here is Something New to 
Boost Your Sales of 


HYDRO LAMPS 


Encourage the Purchase of Lamps by 


THE CARTON 


We can furnish you with Dolls’ Houses as shown above 
which you can give away with every purchase of a 


carton of 6 lamps. Price $3.00 per 100 


Sales Department 


HYDRO-ELECTRIC POWER 
COMMISSION of ONTARIO 


a a SE 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 
that should be made.—Editor. 
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Philip William Ellis 


@N the passing of Philip William kept in close touch with his public 
i) Ellis, at St. Michael’s Hospital, duties and had his wish fulfilled that 
Toronto, on the afternoon of he should die in harness. 

Sunday. cApril, 21st,.1929, the Mr. Ellis was born in Toronto of 
City of Toronto 3 | English parents, on 
lost one of her most September 11th, 
prominent public 1856; his father, 
servants and the Wm. Henry Ellis, 
Province of Ont- former City En- 
ario one of its fore- gineer of Liverpool, 
most advocates of having come _ to 
public ownership. Canada, in 1852, 
Mr. Ellis had been as Engineer on the 
confined to his bed construction of the 
for some nine or old Grand Trunk 


ten weeks, and on Railway. He was 
the morning of educated at the 
Wednesday, April Misses! Reeves 
17th, underwent an School, the Model 
operation, after School and Jarvis 
which, although he Collegiate. He then 
made favourable entered the jewelry 
progress for a short firm of C. W. Mor- 
while, complica- rison, as an appren- 
tions set in which tice, and on com- 
resulted in his pletion of his term 
death. During his | ~~ there in 1877,start- 
illness, Mr. Ellis Philip William Ellis ed business for 
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himself. From this humble begin- 
ning the firm of P. W. Ellis & Co., 
became one of the largest concerns 
in the jewelry business in the Domin- 
ion. 

A brief review of the more promin- 
ent positions which Mr. Eilis filled 
in the field of public electrical and 
other service will show how extensive 
were his public activities. 

Mr. Ellis was one of the members 
of the Ontario Power Commission, 
which was formed in 1903 by special 
Act of the Ontario Legislature. In 
1905 the Whitney Administration ap- 
pointed a Commission of Enquiry to 
report regarding hydraulic and elec- 
tric power in the Province of Ontario. 
Mr. Ellis served on this latter Com- 
mission for nearly a year, resigning on 
account of ill health. Both of these 
Commissions preceded the formation 
of the present Hydro-Electric Power 
Commission of Ontario. In 1911 he 
became Chairman of the ‘Toronto 
Hydro-Electric System, serving in 
that capacity until his death. 


Compensation Committee of 


Mr. Ellis was a prominent advocate 
of municipally-owned electric utilities, 
and was an early and staunch suppor- 
ter of the late Sir Adam Beck in his 
great work on behalf of the co- 
operating Hydro Municipalities of 
Ontario. In 1906 he was appointed a 
member of the Queen Victoria Nia- 
gara Falls Park Commission, and 
since 1915 had been its Chairman. 

With the formation of the Toronto 
Transportation Commission, taking 
over the operation of the Toronto 
Street Railway System, Mr. Ellis also 
became Chairman of that body. 

Industrial questions were always 
of interest to Mr. Ellis. He was not 
a theorist but a practical man in all 
his relations with labour. When the 
present Ontario Workmen’s Com- 
pensation Act was being drafted, he 
was the Chairman of the Workmen’s 
the 
Canadian Manufacturers Association. 
Mr. Ellis has also been an active 
member of the Committee responsible 
for the Pension and Insurance scheme 
for the municipal Hydro employees, 
which at the present time is being 
placed before the local Commissions. 

Mr. Ellis was endowed with talents 
specially fitted for public service. 
From the early days of ‘““Hydro”’ in 
Ontario he gave unstintingly of his 
time and effort to further this move- 
ment. He was gifted with a capacity 
for detail and exercised over many 
features of the work of the Commis- 
sions with which he was associated a 
personal supervision that contributed 
to efficient operation. He was pos- 
sessed of a real zeal for public owner- 
ship and manifested a high sense of 
public responsibility, often exerting 
himself on behalf of public service at 
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the sacrifice of time and effort which 
might have been devoted with per- 
sonal profit to other interests. 

Those who recall the efforts that 
had to be put forth a quarter of a 
century ago in connection with the 
general program of public ownership 
in Ontario will appreciate that it 
required enthusiasm and 
courage to take such a stand at that 
time. Mr. Ellis was one of those in 
the forefront of these early efforts. 
Although Mr. Ellis’s main efforts 
were contributed to the advancement 
of the interests of the City of Toronto, 
yet the general interests of the muni- 
cipalities of Ontario were not for- 
gotten whenever his influence could 
be exerted upon the side of any cause 


special 


_operate. 


being sponsored in the general welfare 
of the citizens. 

Mr. Ellis had a ripened experience 
begotten of personal contact and long 
service, together with an intimate 
knowledge of personnel and historical 
background, and in this respect alone 
his passing cannot fail to be a great 
publicloss. He wasa splendid citizen 
with a fine sense of responsibility, 
approachable and ever ready to co- 
He was possessed of vision 
and, as has been well said, was ‘a 
forward-looking man’. 

It is needless to add that the passing 
of Mr. Ellis came as a great shock to 
all who knew him and widespread and 
sincere sympathy has been expressed 
to the members of his family in their 
great loss. 


Cameron Street Substation, Port Arthur 


By T. W. Brackinreid, Manager, Public Utilities Commission, 
Port Arthur 


> “SHE domestic and commercial 
lighting loads, as well as that 
of the Street Railway having 
reached a magnitude, that 
additional sub-station transformer 
capacity was found necessary, it was 
determined to provide a new sub- 
station which would be located as 
close as possible to the load centre 
of the down town district. Pott 
Arthur is served from the Cameron 
Falls development of the Commis- 
sion’s Thunder Bay System, over 
three transmission lines operating at 
110 kv., with transformation at Bare 
Point at the extreme east end of the 
city from 110 kv. to 22 kv. .Four 22 


kv. outgoing feeders from the Bare 
Point Terminal Station distribute 
power throughout the city, all of 
which centre at the High Street Sub- 
station, enabling the latter to be fed 
from any two of these four feeders. 
As High Street was the distribution 
centre for all outgoing 2300 volt 
lighting feeders and 550 volt street 
railway feeders, supplemented to a 
very limited extent by a small hydro- 
electric generating plant at Current 
River, of about 2000 h.p. capacity, 
and as the High Street transformers 
were considerably overloaded, the 
Cameron Street site was chosen as 
the proper location for the new 
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Cameron Street Substation, Port Arthur 


station. By locating this new station 
close to the main business district of 
the city, and by providing for auto- 
matic and remote control, it was 
possible to accomplish a considerable 
saving in feeder copper as well as to 
eliminate any increase in labor 
charges for station operation. 

The Cameron Street station has a 
capacity of 3000 kv-a. of stepdown 
transformers and is fed from a 22,000 
volt line which, by switching equip- 
ment installed outside of High Street 
Station, can be transferred to any one 
of the four 22,000 volt feeder circuits 
which originate at Bare Point Station. 

This bank of transformers steps 
down the voltage from 22,000 volts 
to 2300 volts for local distribution. 

The transformers and high tension 
equipment is of the outdoor type and 


consists of high tension structure, 
high tension oil circuit’ breakers, 
transformers and lightning arrest- 
ers: 

The 2300 volt secondary is carried 
into the building to the 2300 volt low 
tension bus where it is fed to the dis- 
tribution system through suitable 
feeder oil circuit breakers. 

The building is of cement, brick 
and stone construction and is ap- 
proximately thirty-two feet square. 
It} 4s *heated> électrically= and = tne 
heaters are controlled automatically 
by thermostats, the temperature 
being held at any desired point. 

The lighting is controlled by a 
time switch that is equipped with an 
astronomical dial. ‘This dial is set 
to sun time and no further change is 
necessary in the setting, the lights 
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going on and off in accordance with 
the length of the day. 

The equipment in the station con- 
sists of nine panels as follows :— 

Incoming Line Panel 

Station Service Panel 

Main 2300 volt Bus Panel 

Auxiliary 2300 volt Bus Panel 

4 Reclosing Feeder Circuit Panels 

1 Contactor Panel 

The incoming line, station service, 
main and auxiliary 2300 volt bus 
breakers which are also mounted in 
this station are supervisory controlled 
from High Street Station. 

The feeder breakers are of the 
reclosing type and when tripped out 
due to trouble on the line, reclose 


three times at intervals of thirty 


seconds, providing the trouble still 
exists, and then lock out. ‘The signal 
is given at High Street Station and 


the breaker must be closed from 
Cameron Street Station if the trouble 
is clear, and the reclosing feature is 
then re-set for further operation. If 
the breaker stays closed after one or 
two operations, the timer mechanism 
operates to a point where it is ready 
to reclose the breaker three times. 

At High Street Station it was 
necessary to install storage batteries 
to supply direct current for the super- 
visory control, with panel to control 
same, panel for metering the load at 
Cameron Street Station, together with 
the necessary instrument  trans- 
formers, also panel on which is 
mounted necessary control button, 
relays and lamps for operating and 
signalling for the control. 

The supervisory control system 
used is of the cable type and a 25 pair 
telephone cable connects the High 


View showing outdoor switching and transformer installation. 


114 


Pie -pOLLET IN 


BATION TTT 


High St Station 
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25000 Volt 400 Amp. OCB 


3- 1000 KVA- 22000- 2300/4000Y 
Transformers 


a 
a 
Incoming Bus 


; 


. 


2-25 KVA 


eB 20- EO 
Transformer 
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4 - 2300 Volt 400 Amp Reclosing Feeders. 


Serge Fite Bus. 


Gna = Bus. 


3000 Voit 
Pellet type Arresters 


Substation wiring diagram. 


Street and Cameron Street stations 
for this purpose. 

The description of this cable type 
supervisory control is as follows; 
and has been designed for one dis- 
patchers station ands ones remote 
station = 

The dispatcher at the control 
station is able to perform the follow- 
ing operations at the remote station:- 

(1) Open and close one transformer 
high tension oil circuit breaker 

(2) Open and close three 2300 volt 
oil circuit breakers 

The following indications will be 
made at the control station by means 
of red and green lamps : 


(1) Open and closed position of one 
transformer high tension oil 
circuit breaker 

(2) Open and closed position of 
three 2300 volt oil circuit 
breakers 


(3) Locked out position of four 
automatic reclosing feeder 
equipments 


The supervisory equipment located 
in the Dispatcher’s station consists of 
the necessary keys, lamps and other 
apparatus mounted on a panel. ‘The 
key and lamp panel is equipped with 
one, two position control key and 
three indicating lamps (red, green and 
white) for each oil circuit breaker 
supervised. 

The supervisory equipment located 
at the remote station consists of the 
necessary supervisory relays and auxi- 
liary relays to connect the control 
circuits to the devices supervised. 

Whenever the Dispatcher desires 
to operate any oil circuit breaker in 
the remote station he merely turns 
the key controlling that unit, after 
which the operation is automatic. 
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The green lamp associated with 
each control key remains lighted as 
long as the remote station unit con- 
trolled by the respective key remains 
open, the red lamp remains lighted as 
long as the remote station unit con- 
trolled by the respective key remains 
closed, and the white lamp remains 
lighted as long as the position of the 
control key does not agree with the 
position of the remote station unit. 
Thus, when the Dispatcher turns a 
control key the corresponding white 
lamp is immediately lighted. When 
the ‘operations are completed the 
white lights are extinguished and the 
green and red lamps change to cor- 
respond with the position of the super- 
vised devices. Should a control oper- 
ation fail to be completed the cor- 
responding white light will not be 
extinguished. 

When a supervised unit at the 
remote station is opened by a pro- 
tective device or from some cause 
other than in response to the Dis- 
patcher’s signal, the red and green 
lamps change to correspond with the 


Dispatcher Station. 


Control fx 
key 


White lamp O 
Red lamp O 


Resistors —__.. 


position of the breaker, and the white 
lamp is lighted. Audible indication 
is also given by an alarm bell. The 
Dispatcher, upon noting the change, 
may extinguish the white light by 
turning the corresponding control key 
so as to agree with the position of the 
supervised unit. The alarm bell is 
controlled by a separate two position 
key. With this key in one position the 
bell gives one stroke, but in the other 
position the bell rings continuously 
when a change in any indication 
occurs. With this key in position for 
a continuous ringing the Dispatcher 
may silence the bell by turning the 
key to the single stroke position. He 
may then turn the key back to the 
position for continuous ringing for 
future signals. 

The control impulses of the cable 
Supervisory system are transmitted 
over separate conductors from those 
over which the indicating impulses 
are transmitted so that it is impossible 
for indicating signals to interfere with 
control operations. 


, Remote Contro\led Station 
{ Control Relay 
TP, 
| Close e b ; 
i Trip +. —> imeme 
\ 


aa 
pat Aux. switch on 
Ree ee Ty; oil circ. br 
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== 


Elementary diagram of supervisory control showing dispatcher's 
station and one remote controlled station. 
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Switchboard and 2300 voli circutt-breaker and feeder equipment 


The supervisory system indicates 
by means of lamps the lockout posi- 
tion of the four automatic reclosing 
feeder equipments. No provision is 
made for the remote control of these 
four feeder oil circuit breakers. 


Correction 


In the March BULLETIN, pages 66 
and 67, the capacities of the Tre- 
thewey Falls and Elliott’s Chute 
plants were given as 2400 h.p. each. 
The former should have been stated 
as 2300 h.p. and the latter 1800 h.p. 


‘““Hvery engineer must be a specia- 
list to some extent, but the man who 
meets the famous definition of a 
specialist by ‘knowing more and more 
about less and less’ is no longer the 
object of universal veneration. En- 
gineering cannot free itself from 
human relations, from business, or 
any great element of our national 
life’ If*the-engineer scannotent eis 
work into the economic and social 
fabric of his times, it ceases to have 
any significance except as a pastime 
or form of self-punishment, as the 
case may be. 

‘“‘It is a hopeful sign that engineers 
are turning from a mere tolerance of 
economics to a realization of the fact 
that business considerations are the 
core of every engineering problem.” 


—World Power: 
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Orillia Commission Celebrates 


N the evening of Thursday, 
February 14, 1929, the 
Orillia Water, Light and 
Power Commission tendered 

a complimentary banquet to the other 

civic bodies of the town to mark the 

final payment on the first debentures 
issued in connection with Orillia’s 
power plant. 

In 1898 the Town Council proposed 
installing a hydro-electric plant on the 
Severn River, and after securing 
figures and information passed a 
by-law in February, 1899, for a 
debenture issue of $75,000.00 to 
extend over a period of 30 years. The 
principal and interest payments were 
equivalent to the fuel cost of the 
steam plant then operating, which 
was loaded to full capacity. 


a cost of $28,000.00. 


The construction of the new power 
plant was started in the summer of 
that year, and on January 21, 1902, 
the power was first turned on. The 
plant was handed over to the town on 
March 25th of the same year. This 
plant was constructed at Ragged 
Rapids on the Severn River. The 
first dam constructed, known as the 
Patriarch Dam, went out on April 7, 
1904. A second dam was con- 
tructed, known as the Battle Dam, 
which was completed in July, 1905, at 
In 1906 a third 
dam was begun, which was completed 
in 1908 at a cost of $75,000.00. Work 
was commenced on a new power house 
at Ragged Rapids, in 1911, soon after 
which Government engineers sug- 
gested removal to Swift Rapids, a 


Orillia Water, Light and Power Commission's power house at 
Swift Rapids, Severn River 
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Generators in Ortllia’s Swift Rapids plant 


little farther down the river. A new 
dam and power house were con- 
structed at Swift Rapids by the 
Department of Railways and Canals 
and on November 17, 1917, the first 
current was received from Orillia’s 
Swift Rapids plant. 

The generating equipment at Swift 
Rapids consists of three 1500 kv-a. 
generators, driven by three water 
wheels of 2,120 h.p. each. 

The total debentures issued by 
Orillia on account of power plant, 
transmission lines and distribution 
system, amount to $552,000.00, al- 
though the present debenture debt 
is but slightly over $255,000.00. All 


payments on account of capital cost 
and operation, from the beginning, 
have been paid out of earnings of the 
plant, nothing having come from 
general taxes. 

The personnel of the present Com- 
mission “is—Messrs.. Hi H. Horme, 
Chairman; J. C. Miller, the son of 
Mr. C. J. Miller, who was Reeve in 
1898, Vice-Chairman; J. B. Johnston, 
Mayor; Commissioners, J. B. Tud- 
hope, who was Deputy Reeve in 
1898, and Peter Ritchie, who was 
superintendent of the old steam plant; 
F. Gover, Secretary-Treasurer, and 
Riche Stara buciicer: 
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Rural Hydro Electric Service 
What it Costs and What it Does 


URING February of this year 
the Srockville Recorder and 
Times published a series of 
articles under the above title, 
written by Mr. J. E. Mackay, a 
user of Rural Hydro near Brockville. 
Wepiuece trea Of -thes Sibject- in 


different manner from that followed . 


in previous articles given in this 
publication, and the author not be- 
longing to the Commission, we take 
this opportunity of reproducing them. 

In view of the projects already un- 
dertaken or proposed for extension of 
rural hydro-electric service in Leeds 
county, the Recorder and Times feels 
that the presentation of information 
as to the varied uses, advantages and 
costs of electricity for farm purposes 
would be of value and interest to 
many of its readers. A number of 
articles have been prepared according- 
ly describing concrete cases of farm 
use of electricity in other parts of the 
province under the Hydro-Electric 
Commission of Ontario and these will 
appear from time to time. It is hoped 
that they may serve to give a basis of 
information to persons on the lines of 
existing or projected service and con- 
templating the advisability of signing 
a contract; and, also, others who 
might expect additional extensions to 
put hydro light and power within 
their reach. 


BASIS AND FORM OF CHARGE 


Most prospective consumers of 
hydro-electric power are familiar with 
the provision which demands that 
three consumers per mile are neces- 


sary before construction of a line to 
provide light and power will be under- 
taken by the Hydro Electric Power 
Commission of Ontario. It is prob- 
able, however, that all are not familiar 
with the precise applicability of this 
regulation. It may be pointed out, 
therefore, that it does not mean that 
there must be three consumers in each 
and every mile, but that for the full 
length of line, treated as a unit for the 
purpose, there must be an average 
of three consumers per mile. 

Thus, on a projected line seven 
miles in length, contracts must be 
obtained from a minimum of 21 
prospective consumers. It makes no 
difference where consumers are lo- 
cated, whether in groups or evenly 
spaced along the line. The whole line 
is treated asa unit. Additional con- 
sumers over the minimum number 
contribute to the lowering of service 
charges and consumption rates along 
the full length of line—not on the 
particular mile or section on which 
they are located. 

Charges are of two forms—a service 
charge at a fixed rate per month and 
a consumption charge divided into a 
first and second rate for kilowatt- 
hours used. 

The service charge is determined 
by the cost of construction of the line, 
the number of consumers and the 
class of service taken. The cost of 
lines vary in different districts ac- 
cording to natural conditions. Thus 
setting poles in rock will heighten the 
cost as compared with setting them in 


soil. ‘The province pays 50 per cent 
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of the cost of rural lines and secondary 
equipment—the initial capital invest- 
ment—and its participation then 
ceases. The service charges are 
established at a figure to repay the 
consumer’s share of the balance of 
cost over a fixed period of time. 

From this it will be apparent that 
the greater the number of consumers 
on the line the lower will be the pro- 
portionate share of each consumer. 
The lowering of service charges may 
not be precisely equivalent to an 
increase in consumers, however. With 
an average of six consumers per mile 
instead of three the service charge 
for each of the six will not fall to half 
the amount which would be paid by 
each of three. Additional consumers 
entail certain additions to the capital 
outlay which make the calculation of 
reductions in service charges a matter 
of more than simple arithmetic. But, 
while the doubling of consumers will 
not cut service charges in half, it will 
reduce these charges very greatly. 
Every additional consumer helps to 
lower service charges until the full 
capacity of the line is reached. 

It should be noted, however, that 
the service charge is not the same in 
amount to all consumers along the 
line. 7 Ita-vamessewitheeche. ‘class. of 
service given them. This difference in 
classification for service charges does 
not alter, however, the foregoing 
statement that increase in number of 
consumers lowers service charges. It 
serves to illustrate the impossibility 
of reaching a conclusion as to reduc- 
tion in charges by simple calculation 
from the amount of increase in con- 
sumer numbers. In each service there 
is a limitation as to the appliances 
which may be used; the service charge 


increasing as the range of use permit - 
ted widens. As contrasted with 
consumption rates, the service charge 
must be paid after a contract has 
been entered upon whether there is 
any use of service or not. It becomes 
a charge against the property con- 
cerned and remains until the line is 
paid for. 

_ Consumption rates refer to the 
actual use of electricity. There are 
two consumption rates—a first and 
higher rate, applying on a fixed first 
amount of consumption, according to 
the class in which the consumer falls, 
and a second or lower rate, for all 
consumption beyond that amount. 
Most farmer consumers in this dis- 
trict would fall within Class 3 in which 
the first rate applies on a consumption 
up to 42 kilowatt-hours per month or 
126 kilowatt-hours for the three 
months period for which bills are 
rendered. The second rate would 
apply on any excess over 126 kilowatt- 
hours. As. in, the case. of-+ service 
charges the consumption rates will be 
influenced by the amount of con- 
sumption on the whole line. ‘The 
line is designed for a certain supply 
capacity and the cost of using it to 
this point increases very slightly 
beyond its fractional use. Enlarged 
consumption within its capacity 
makes possible the lowering of kilo- 
watt-hour rates. 


CLASSES OF SERVICE 


Contracts for service in rural power 
districts fall under 12 classes. Each 
of these classes has certain limitations 
as to use of service. There are two 
classes of hamlet lighting, one each 
of house lighting, small farm service 
and light farm service, two of medium 
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farm service, heavy farm service and 
special farm service and one for 
syndicate outfits. Each class is 
designed to meet certain requirements 
of consumers and a knowledge of the 
different classes which might be 
chosen for their requirements is worth 
while for those who wish to decide 
wisely the type of service likely to be 
of most value to them. 

There is a different service charge 
for each class ; also a variation in the 
amount of consumption to which the 
first, and higher consumption rate 
applies. All new rural power districts 
begin at standard rural rates. The 
highest rate, or 100. per’ cent.- of 
standard, is quoted as the service 
charge for each class in the description 
which follows. It should be remem- 
bered in connection with these charges 
that prompt payment of bill reduces 
them by 10 per cent. Further, that 
service charges are reduced as operat- 
ing conditions warrant. While the 
. first rates are likely to be as quoted, 
in the second year they might be 
lower. 

The two classes for hamlet lighting 
include service in hamlets where four 
or more consumers are served from 
one transformer. Farmers and power 
users are excluded from these. The 
first class (1B) is for service to resi- 
dences or store. Use of appliances 
over 750 watts permanently installed 
is not permitted under this class. 
The second class (1C), also to resi- 
dences or stores, permits electric 
range or permanently installed appli- 
ances greater than 750 watts. In the 
former class the service charge for a 
new line is $1.80 per month and for 
the second $3.30. 


The third class (2A) is for house 
lighting service to all residences that 
cannot be grouped as in the previous 
classes. It excludes farmers and 
power users. ‘The service charge on 
this at $2.25 as compared with $1.80 
on class 1B illustrates the advantages 
to be obtained by service of several 
consumers from one transformer. 

Class 2B, the fourth, applies to 
small farms of ten acres or less in 
vegetable or fruit growing districts 
and 50 acres or less in mixed farming 
districts and provides for service for 
lighting of buildings, power for mis- 
cellaneous small equipment and for a 
single phase motor not exceeding 2 
horse-power or an electric range. 
Where both motor and electric range 
are employed they may not be used 
simultaneously. The service charge 
for this class is $3.45 per month. 

In each of the foregoing classes the 
first kilowatt-hour rate of the con- 
sumption charge would apply on con- 
sumption up to and including the 
first 30 kilowatt-hours per month. 
The: difference in charges on these 
classes is found therefore, in the 
service charge. 

Most farmer users would fall with- 
in the next grouping, Class 3, for 
light farm service. This covers ser- 
vice for lighting of farm buildings, 
power for miscellaneous small equip- 
ment and for single-phase motors not 
exceeding three horse-power, and for 
an electric range. Asin class 2B, the 
range and motor may not be used at 
the same time. Service charge for 
this class rises to $4.55 as compared 
with $3.45 in the previous class, while 
the first kilowatt-hour rate applies on 


consumption up to and _ including 
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42 kilowatt-hours as compared with30. 

Class 4, described as medium farm 
service one-phase, is similar to class 
3 except that it provides for the use 
of motors up to five horse-power. The 
service charge at $4.75 is only slightly 
higher than for the previous class. 
Class 5, also medium farm service but 
three-phase, provides for the same 
uses of service as the preceding class 
but permits the use of three-phase 
motors up to five horsepower demand. 
‘The service charge for this class rises 
a dollar to $5.75. In both these 
classes the first kilowatt-hour rate 
applies to consumption up to and 
including 70kilowatt-hours per month. 

Heavy and special farm service 
classes will be of interest to only a 
few consumers who can use more 
power than is required ordinarily on 
the farm. In addition to service for 
lighting and power for small equip- 
ment, each has a different allowance 
for size of motor and use of electric 
range. Class 6 provides for motors 
up to five horsepower demand and an 
electric range or for motors up to 
10 horse-power without an electric 
range. Single or three-phases service 
is given at the discretion of the com- 
mission and the service charges are 
adjusted accordingly at $7.35 or $8.30 
The first kilowatt-hour rate applies 
on a monthly consumption up to and 
including 126 kilowatt-hours. Class 7 
provides for motors from 10 to 20 
horse-power demand and an electric 
range with single or three-phase 
service and service charges at $10.90 
or $13.20. The first rate for con- 
sumption applies for an amount up 
to and including 210 kilowatt-hours. 

A final class for syndicate outfits 
provides for a special arrangement for 


joint operation of outfits by existing 
consumers who may form a group for 
this purpose. ‘The requirements are 
that the total of the relative class 
demands of those who wish to form 
a syndicate shall be not less than the 
capacity of the syndicate motor. 
Thus a group of consumers with 
contracts in any of the foregoing farm 
classes whose total class demands 
equal 20 horse-power may get a 
syndicate contract for use of a motor 
up to that demand. ‘This provides a 
valuable opportunity for co-operative 
action in carrying out operations for 
which the power requirements may 
be much beyond those of the class of 
any single consumer. Such may be 
found in threshing and silo-filling. 

While most consumers in this 
district will fall within the hamlet 
lighting and light farm service classes, 
the outline of the other classes indi- 
cates the various uses of power for 
which provision is made. It will be 
noted that for each class the service 
charges vary. The reason for this 
variation will be found in relation to 
the form of service. The higher 
power service involves greater capital 
outlay to give this service to the 
particular consumer concerned. 

This variation suggests also why an 
increase in consumers may not result 
in a decrease in service charges exactly 
proportional to this increase. The 
effect of an additional consumer can 
only be determined by precise cal- 
culation in relation to the existing 
situation on a particular line. 

The service charge has been shown 
as a definite charge for the provision 
of service and varying according to 
the ‘class “of service: Its (purpasesis 
the repayment of capital cost of the 
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line and the equipment necessary for 
therclass: of »service:’ Jt has been 
pointed out that as consumers in- 
crease above the minimum number 
the share of each towards repayment 
of this capital cost can be reduced, 
although the new cost of installations 
to provide for the required class 
prevents this reduction from being 
equivalent to the increase. 

The consumption rate has been 
shown as a charge for actual use of 
electricity. It is divided into two 
rates. ‘The first rate for a specified 
amount of consumption is higher 
than the second. This is based on 
the fact that after delivery of a certain 
amount of electricity the delivery of 
an additional amount involves a much 
lower cost. With sufficient consump- 
tion to use the line near its full 
capacity the first charge and also the 
second can be lowered, as has occurred 
on many lines elsewhere. In this 
respect, the rates may be compared 
to freight rates for less than car-lot 
and car-lot shipments on a railway, 
or to retail and wholesale prices. 

How do these charges apply ? 

The explanation may be given by 
concrete illustration, using the service 
charge and consumption rates at 
which all new rural power districts 
begin. 

Let us take the case of a consumer 
in Class 3 (Light Farm Service) whose 
meter at the end of the three months 
period when billing is usually made 
for rural lines shows a consumption 
of 135 kilowatt-hours. The service 
charge for Class 3 is $4.55 per month 
or $13.65 for three months and con- 
sumption rates are 7 cents for the 
first 42 kilowatt-hours per month or 
126 kilowatt-hours for three months 


and 2 cents for all additional con- 
consumption. This consumer’s 
quarterly bill would show the follow- 
ing : 
Service charge, (3 months)...... $13.65 
Consumption charge (on total 

135 kw-hr.) 

First rate, 126 kw-hr. at 7c. 8.82 

Second rate, 9 kw-hr. at 2c. 18 


SURCroa Lies gee re re ets ch, * $22.65 
10% prompt payment discount 2.26 


NCD Lay Seek a $20.39 


The cost of electricity in this case 
would thus be slightly less than $7.00 
per month. 

In this example the consumption 
was not of amount to fall to any 
extent within the second and lower 
consumption rate. It is interesting 
to note that if consumption had been 
double this amount, that is, 270 
kw-hr. instead of 135 kw-hr., the 
net bill would have been only $2.43 
greater. In other words, 100 per 
cent. increase in use would have cost 
only 11.4 per cent. more. His quarter- 
ly bill would have been as follows : 


Service charge (as before)........ $13.65 
Consumption Charge, 


First rate,-126 kw-hr., 7¢:.... 8.82 
Second rate, 144 kw-hr., 2c. 2.88 
TOSS 6) I ay eat ko hae Reload $25.35 
Prompt payment discount...... 2.93 
ERGUE DLE cg cea? el, ae. DL AOo 


Although obtaining double the 
amount of lighting and power service 
the consumer in this latter illustration 
would pay only about 82 cents more 
per month. 

These illustrations, in addition to 
showing how charges apply in the 
quarterly bill, indicate the importance 
of having enough consumers to obtain 
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a reduction in service charges and a 
volume of consumption to lead to 
reduction of the first consumption 
rate. They show also how the ex- 
isting consumer by enlarging his use 
of the service within his class gets 
additional consumption at a relatively 
low cost after using an amount at a 
higher rate. A general advantage to 
all consumers accrues in a similar 
way for larger use of the line asa whole. 

From this consideration of the 
working of rates the thought of the 
prospective consumer turns naturally 
to the question of what is obtained 
for this expenditure. 


SOME ACTUAL USES OF HypDRO 
SERVICE 


It is only by a study of the possible 
uses of hydro service with the com- 
fort, convenience and economies of 
these uses in relation to their cost 
that a satisfactory conclusion can be 
reached as to its advisability in any 
particular case. Such study may be 
made best through examination of the 
experience of actual consumers of 
hydro service. The following illustra- 
tions, obtained from THE BULLETIN, 
published by the MHydro-Electric 
Power Commission of Ontario, are 
examples of actual experience. 

Example in Class 3.—This deals 
with a consumer in Class 3, light farm 
service, living north of Woodbridge, 
who obtained service on an extension 
of the service in 1924. In this case 
the service is used for lighting in 
house, barn and other buildings and 
in yard, making a total lighting instal- 
lation of 1860 watts, and for iron, 
washing machine, automatic water 
system, driving a one horse-power 
motor on deep well for barn uses, a 


three horse-power motor on chopper 
and one-quarter horse-power motor 
on direct belted cream separator. 
The latter uses bring the total con- 
nected load to 6,002 watts. 

House use of the service is for the 
ordinary requirements of a family of 
six. Besides lighting it provides water 
service, including that for a bathroom 
and is used to operate the washing 
machine and. electric: iron. for /the 
laundry needs of the family. In the 
barn, besides lighting, power is used 
for chopping about 400 hundred- 
weight of chop per year, separating 
cream from the milk of 11 cows which 
takes 20 minutes each time, morning 
and evening every day in the year, and 
pumping water from a deep well for 30 
head of cattle, six horses and 25 pigs. . 

These uses cover a range which 
would meet very completely the 
requirements of the average farmer 
consumer. In this case the total 
consumption for the four quarters 
ending within 1927 amounted to 870 
kilowatt-hours, and the net bill for 
these four quarters totalled $73.19, 
an average of $18.30 per quarter or 
$6.10 a month. 


The service charge in this case was 
$3.85 per month, the first consump- 
tion rate for two quarters five cents 
and for balance four cents per kilo- | 
watt-hour and the second rate two 
cents. ‘These charges are consider- 
ably below those on the inception of 
a new line, but suggest the decrease 
in rates possible under a general use 
of the service..as obtains-in the 
Woodbridge district. At the 100 per 
cent. of standard rates, which would 
apply, the cost of service for this 
consumption on a new line in the 
Brockville district would be $87.48 
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for the year an average of $21.87 per 
quarter, or $7.29 per month. 

The prospective consumer in esti- 
mating the value of this service must 
balance up its costs against such 
factors as comfort, convenience, sav- 
ing of time and labor in pumping 
water, separating cream etc. He 
must consider also the cost of equip- 
ment for these varied purposes, but as 
most of the equipment with proper 
care has a long life, this cost should be 
chargeable over a considerable num- 
ber of years. 

Example in Class 4.—This deals 
with a consumer in medium farm 
service, one phase, in a section of the 
Woodstock rural power district to 
which the line was extended five years 
ago at rates approximately the same 
as will be put into effect in the exten- 
sions near Brockville. The installa- 
tion provides for good lighting in 
house and buildings, automatic water 
system caring for a bathroom and 
other water service equal to that of a 
town or city home, a five horse-power 
motor in the barn for chopping grain 
and pulping roots. Total installations 
in this case amount to 6,791 watts. 

Total consumption on this farm for 
1926 amounted to 948 kilowatt-hours. 
The service charge was $4.30, the 
consumption charge four cents for the 
first 70 kilowatt-hours per month and 
two cents for all additional. Net 
cost for the year amounted to $77.96. 

For the same class on a new line 
in Brockville district the service 
charge would start at $4.75, the first 
consumption rate would be seven 
cents and additional consumption two 
cents. The cost of this consumption 
would amount, therefore,under these 
latter conditions to $106.16 after 
deduction for discount. 


It is worth noting that most of 
this difference between the costs in 
the case cited and the estimate for a 
new line in this district is due to the 
higher first rate for consumption. 
Out of this consumption of 948 kilo- 
watt-hours for the year, the first rate 
in this class applies on 840 kilowatt- 


hours for the year (70 per month) 


and the difference between a first rate 
of seven and four cents reaches $22.68 
on the year’s net bill. The difference 
in service charges—$4.75 and $4.30 
per month—amounts only to $4.86net. 


These figures may be compared 
usefully with the costs for a Class 3 
service. The difference suggests the 
desirability of careful consideration, 
before taking a service, as to require- 
ments and needs. The difference be- 
tween Class 3 and Class 4 is in power 
of motor permitted; in the former 
class, motor not exceeding three horse 
power is permitted, in the latter 
motors up to five horse-power de- 
mand. But in the latter class the 
first consumption rate applies on the 
first 70 kilowatt-hours’ use as against 
42 kilowatt-hours in Class 3. This 
difference of 28 kilowatt-hours per 
month at the higher first rate reaches 
a considerable figure in the course of a 
year. Where class C service meets 
most of the requirements of a con- 
sumer and he might need only oc- 
casionally the greater power under 
Class 4, he might well consider means 
of adapting his work so that he could 
operate within the limits of Class 3. 


The articles then treat of special 
applications of rural power service 
such as water supply, chopping, etc., 
which have been covered in previous 
numbers of THE BULLETIN. 
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The Protective Relay Installation at the Toronto- 
Leaside Transformer Station 


By E. M. Wood, Electrical Engineering Dept., H.E.P.C. 
of Ont. 


(Presented at the Annual General and General Professional Meeting of the 
Engineering Institute of Canada at Hamilton, Ont., February 15th, 1929.) 


Continued from March number 


‘TRANSFORMER ZONE RELAYS 


Fig. 4 shows the power wiring 
of a- ‘transformer zone — im, heavy. 
lines, also the zone protection current 
transformers, secondary wiring and 
relays being shown in lighter lines. 

Current transformers of suitable 
ratio and characteristics are placed 
on each bushing of every circuit break- 
er of the zone, on the bushings external 
to the zone so as to include the break- 
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Fig. 4—Transformer Zone Protection 
Diagram. 


er in the protected area. Hach 
breaker is in this way included in 
two elements of the station, thus 
taking care of breaker failures, by 
clearing the zone on either side. 

The current transformer second- 
aries are connected differentially as 
shown, so that if the kilovolt-amperes 
leaving the zone is equal to the 
kilovolt-amperes entering it, no mat- 
ter through what breakers it goes, the 
secondary currents circulate without 
passing through any relays. 

A fault iin: the zone will créate, a 
difference between the kv-a. entering 
and leaving the zone, which will be 
represented by current in the relay 
circuits, and this can be made to 
trip. .CiKenit, redken. a Lis ieee 
principle on which all zone differential 
schemes operate. 

This particular differential installa- 
tion has the following interesting 
characteristics :— 


(1) It includes circuits operating 
at three voltages, two of which are 
in star and one in delta. Moreover, 
on the 220-kv. side there are two 
5 per cent. voltage taps, and on the 
110 ‘kv. *side sthere isa load tap, 
changer which may be varied over a 
range of 15 per cent. voltage at will. 
In order to balance out under normal 
conditions, each primary  kilovolt- 
ampere, no matter which winding, 
must have the samesecondarycurrent. 
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For this reason the current transfor- 
mers are wound with turns corres- 
ponding to the amperes at a given 
kilovolt-ampere rating in the respec- 
tive primary winding. The 220-kv. 
current transformers have taps which 
must be changed by hand when the 
bank taps are changed. The 110-kv. 
current transformers have taps which 
are changed by drum switches which 
rotate with the power tap changer 
mechanism. The change from star 
to delta is suitably taken care of in 
the current transformer connection 
as shown. 


(2) When a transformer bank, es- 
pecially at 25 cycles, is switched on 
‘to a live line, or when voltage sudden- 
ly recovers to normal value after being 
at low value, as on the clearance of 
a short circuit, there is a rush of 
magnetizing current to the bank 
which may be more than full load 
current, but which quite rapidly drops 
to normal magnetizing current. This 
rush of current into the zone is not 
balanced by any outgoing current 
and its equivalent therefore appears 
in the differential relay circuit. It 
has to be reckoned with in the 
relay settings, which must be given 
timing at lower fault currents. 


On the other hand, a fault ina 
transformer often starts with very 
little current disturbance and devel- 
ops gradually. It is therefore desir- 
able that the transformer be dis- 
connected as soon as possible for a 
comparatively small fault current to 
prevent spread of internal damage. 

These two considerations in trans- 
former zone relaying are somewhat 
conflicting. An inverse time relay 
of very low impedance, which would 
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Fig. 5.—Transformer Zone Trip 
Circuit Diagram. 


start at about 35 per cent. of bank 
rating, and would become instantan- 
eous at about three times the bank 
rating, would be ideal for this purpose 
as it would give time clearance of 
incipient faults, would be fast on 
heavy faults and would permit the 
bank to be “picked up.”’ 


(8) There are six, and may later 
be eight, sets of current transformers 
in) -parallel_ on the. zone breakers. 
Four at least of these are of the low 
ratio bushing type with weak charac- 
acteristics and high magnetizing 
current requirements even at low 
secondary voltages. The relays, 
therefore, must have the lowest 
possible impedance. 

(4) For the parts of the zone which 
do not include the bank itself, the 
relays may and should be instan- 
taneous. 

We.were unable to obtain an induc- 
tion relay with suitable characteristics 
which could be given a minimum 
setting as low as desired and with 
anything like low enough impedance 
for use with the number of current 
transformers. We used in place of 
it the following combination of relays 


128 


THES DOLEETIN 


EMITTER 


which gives the desired charac- 
teristics :— 

(a) On the whole zone, for phase 
to phase faults, one set of 
instantaneous current relays 
set at about two or three times 
the bank rating. These will 
take care of external faults with 
moderately heavy generator 
capacity connected, and also of 
heavy internal faults. 

One set of relays timed about 
0.6 to 0.8 seconds set at about 
bank rating for medium faults. 
These will be operative down 
to minimum connected genera- 
tor capacity. These relays 
have fairly high current set- 
tings and consequent low im- 
pedance, so that the combina- 
tion can be used with all the 
current transformers in parallel. 

(b) On the bank itself, using one 
current transformer on each 
winding with relays set at 
about 40 per cent. of bank 
rating at three seconds’ time. 
The relays are of low imped- 
ance type, but of low current 
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Fig. 6.—Relay Characteristics for 
Transformer Zone Protection 
(Including Bank). 


setting, so they have fairly high 
impedance. However there are 
only three current transformers 
in parallel so the combina- 
tion is satisfactory. 

The combination of (a) 
and (b) covers the bank 
itself with a protection with 
a stepped curve as shown on 
fig. 6. which is_ consider- 
ed satisfactory. 

(c) On the 220-kv. wiring, a diff- 
erential is arranged from the 
breakers to the transformer 
neutral with one instantaneous 
relay to take care of grounds on 
the 220-kv. station connections. 

(d2) An instantaneous differential 
for grounds on the 110-kv. part 
of the zone, similar to (c). 

(e). An instantaneous differential 
for phase-to-phase faults, as 
well as grounds on the 13-kv. 
part of the zone. ‘This has to 
take care of the 13-kv. ground- 
ing reactor which is done in the 
way shown on the diagram. 

These relay groups trip a master 

relay, which in turn operates tripping 
relays so that all the six or eight 
zone breakers are tripped simultan- 
eously. The connections for this 
are shown in fig. 5. The master 
relay also carries extra contacts for 
operating an alarm. 


CONDENSER ZONE 


The details of this will be along 
the following general lines. 

The condenser neutral will not be 
grounded, as each 18-kv. unit will 
be grounded through a zig-zag reactor 
connected to the transformer bank. 

A differential will be installed to 
cover the whole zone from the two 
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Fig. 7.—Condenser 
Diagram with Protection. 
Phase only). 


13-kv. ring breakers to condenser 
neutral for phase faults and ground 
faults. In this, provision will have 
to be made to take care of the use of 
the auto-transformer in starting. 
This protection will be instantaneous, 
using current relays and current 
transformers outside the zone on the 
ring breakers and on the condenser 
neutral. 

There will also be a split phase pro- 
tection on the condenser windings. 
Each phase is wound in three parallel 
circuits, which will be balanced 
against each other to detect turn to 
turn -faults in the winding. ‘This 
will be combined with a differential 
on the winding itself to allow a 
fully effective setting for any ground 
further than one coil from neutral. 

A proposed diagram is shown as 
ig’ 7... Ihe) relays are all instan- 
taneous, and trip the condenser ring 
breakers and the field breaker. 


The starting equipment for the 
condenser is of the automatic push- 
button-controlled type, so that bear- 
ing temperature relays, winding temp- 
perature relays, reverse phase and 
other features will be required. 

110-kv. LiINES—PILOT WIRE 
PROTECTION 
110-kv. Lines to Bridgman 
Transformer Station. 

Each line is equipped with pilot 
wire protection, which is really a 
form of zone differential protection. 

The lines protected are on double- 
circuit towers, the conductors of each 
circuit being arranged vertically and 
with no transpositions. We have 
taken advantage of this in assuming 
that no short circuit will involve the 
top and bottom phases of either 
circuit without involving the centre 
wire in order to use a simple scheme, 
the diagram of which is shown as 
fig. 8. 

Due to the fact that a very low 
current setting was required in order 
to operate satisfactorily with only 
one unit on the system at Queenston, 
and that the breakers and bushing 
current transformers were of three 
different designs and dimensions, 
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Fig. 8.—Pilot Wire Protection on 
Short 110 Kv. Lines. (Without 
Trans positions). 
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it was necessary in order to minimize 
the tendency to unbalance, to design 
special current transformers of 800—0.2 
amperes ratio with 4,000 secondary 
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turns also to design special low 


impedance, highly insulated relays. 
The pilot, which is a three-conduc- 
tor paper-insulated, lead-covered cable 
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Directional, with Duplicate Feature. 
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parallels the transmission line in a 
duct line and is subject to electro- 
magnetic induction of some magni- 
tude. Ordinary protectors, which 
operate by drawing off voltage to 
ground, cannot be used, as they would 
prevent the system from functioning 
when it is most needed. It was there- 
fore decided to operate with the 
pilot relay system entirely isolated 
from ground. 

This system opens the breakers on 
a defective line simultaneously at 
both ends very quickly for fault 
currents as low as 150 amperes. 


220-Kv. LINE 

At present there is only one 220- 
kv. line, but later there will be two 
and possibly more. Each line will 
be equipped at either end with the 
best protection possible for single 
radial operation. When two or more 
lines are in service this will be supple- 
mented by a parallel line protection 
of the standard current balance 
type, for phase faults and ground 
faults. 


RADIAL LINE PROTECTION 


This is designed to clear instantly 
at one end at least any phase-to- 
phase or phase-to-ground fault on 
the system. It is also selective with 
the station zone protections so as 
not to give interruption for a station 
zone fault. 

It is considered that while phase- 
_ to-ground faults are more common, 
provision must be made for simul- 
taneous grounds on two _ phases, 
or phase-wire-to-phase-wire faults in 
this country where lightning and sleet 
are liable to be severe. 

The phase-to-phase protection con- 
sists of directional double range 


distance relaying as shown in diagram 
in fig. 9 and consisting of :— 

(a) One set of directional elements 
required to make the instan- 
taneous line relays direction- 
selective with the Leaside bus 
protection. These use poten- 
tial of the phase which lags 
behind the current. 

(b) One set of instantaneous dis- 
tance relays set with a three- 
phase distance range just short 
of the Paugan bus. ‘These will 
be effective over about 75 to 80 
per cent. of the line to Paugan 
and doubtful or slow over the 
remainder of the distance. 
They will positively not be 
effected by Paugan station 
faults or beyond. Paugan in- 
stantaneous relays are similarly 
set with regard to Leaside bus. 

All phase distance relays use 
phase-to-phase potential lead- 
ing the ‘current. 

(c) One set of distance relays 
timed 0.6 to 0.8 seconds to 
be time-selective with Paugan 
station relays, and with a dis- 
tance range to be completely 
effective: under all conditions 
to the end of the line. 

(d) A duplicate set of distance 
elements only, with the same 
setting as (c), but using a 
separate source of potential. 
These relays are required on 
account of the small number 
of lines and the current setting 
of the relays below normal load 
value. 


GROUND PROTECTION 


Relays for ground protection all 
use ground residual current from the 
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neutral wire of the current trans- 
former group. They comprise:— 

(a) Ground directional relay using 
transformer neutral current as 

a direction reference current. 

(>) A residual current relay. The 
trip current from this supplies 

the distance elements (c) and 

also a definite time relay timed 

at 0.8 seconds to be time 
selective with JLeaside_ or 
Paugan station ground relays. 

(c) A set of instantaneous ground 
distance relays using voltages 

from the respective phases to 
ground. The range of these 
relays is to be definitely short 

of Paugan bus. Due to inher- 

ent variations in  phase-to- 
ground impedance these can 
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probably not be made effective 
for over 50 to 60 per cent. of 
the whole length of the line. 
To this extent they are some- 
what experimental and their 
operation is. being closely 
watched and analyzed. Wehope 
to be able to use them in double 
distance range like the phase 
relays. ‘The ground relays are 
of special small, very low 
impedance type. 

The relays trip the respective line 
breakers. 

The current balance protection on 
parallel lines, when such is available, 
will speed up the clearances somewhat 
on ground faults, but we believe the 
radial line protection in itself will 
give very satisfactory results. The 
combination will be selective by 
timing and direction with the zone 
protections at either end, and by dis- 
tance range and direction with the 
110-kv. systems. It will clear all 
phase-to-phase or ground faults at 
one end instantly, and at both ends 
instantly over the whole line except 
about 20 per cent. of its length at the 
end remote from the respective sta- 
tions, in which case the timing of 
the relays is about 0.6 to 0.8 seconds. 

The total relay, auxiliary and 
breaker opening time on a line fault 
was found in one case to be 14 to 
15. cyeles. 


13-KV. FEEDERS. 

The protection on these is of the 
directional double distance range 
type without duplicate feature as the 
setting is above the capacity of the 
cables, which are three 1,000,000 cir. 
mils, single-conductor, paper-insulat- 
ed, lead-covered per feeder, witha max- 
imum feeder rating about 15,000 kv-a. 
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Fig. 11.—Feeder Diagram showing 
Distance Range of Relays. 


In each feeder there are two current 
limiting reactances, one at each end, 
of 2144 per cent. on 15,000 kv-a. 
Between the Carlaw receiving bus and 
the load bus there is another reactor. 

This system of reactors furnishes 
very convenient barriers to the range 
of phase and ground distance relays 
so that Leaside instantaneous relays 
can be made fully effective to the 
Carlaw reactors, but will not be 
affected by faults beyond that point. 

The Toronto Hydro-Electric Sys- 
tem end of the feeders is equipped 
with directional current phase and 
ground relays set practically instan- 
taneous for feeder faults. ‘The com- 
bination at the two ends assures 
clearance of any cable fault as fast 
as breakers can open. 

Peo ta ie" a iapram. or, the 
feeders from two units showing the 
reactor arrangement and distance 
ranges of relays. The diagram of 
connections shown in fig. 10 
is very similar in general principles 


to that used on the 220-kv. line, 
except that the double distance range 
is used for grounds as well as phase 
faults. This is allowable, as the cable 
system gives a definite impedance 
for grounded currents, whereas on 
open lines this impedance value is 
less certain. 


STATION BUSES 


The 13-kv. paralleling bus, and the 
110-kv. busses after they are installed, 
will each be protected by an instan- 
taneous differential current relay sys- 
tem supplied from current trans- 
formers on the remote side of each 
bus breaker and operating on phase- 
to-phase or phase-to-ground faults. 
The relays will trip all breakers feed- 
ing their respective busses. 


STANDBY RELAYS. 


These relays are installed to deal 
with the situation arising in case the 
instantaneous relays have failed to 
function completely, so that the 
fault is still on the system after a 
second or so. In such a case we 
must expect some inconvenience and 
loss of service, but we try to confine 
this to as narrow limits as possible 
by separating out the defective sub- 
system so that the sound subsystems 
can return to normal as quickly as 
possible. ‘The defective subsystem, 
of course, is hopelessly lost, so that 
all that remains is to “kill” voltage 
and prepare for a fresh start. 


Fig. 12 shows the various 
standby  protections,. and fig. 
13 the tripping diagrams. The 


standby system is complicated by the 
fact that power may be taken from 
the station from any one or two of 
three windings. 
THE 13-xKv. STANDBY PROTECTION 
A  18-kv. phase-to-phase fault 
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Fig. 12.—The Standby Relay Diagram Showing One Unit. 


occurring at Leaside or in a feeder, 
or in a Toronto hydro station or 
feeders, may easily have sufficient 
magnitude to disturb seriously the 
voltage and stability of the whole 
system, and must be cleared from the 
system as quickly as possible. If 
the instantaneous relays at Leaside 
or the Toronto hydro station fail to 
accomplish this, we first endeavour 
to confine the trouble to one 13-kv. 


unit by means of what we call the 
‘“‘13-kv. unit standby.’ By parallel- 
ing current transformers of similar 
rating on transformer bank leads, 
condenser leads and bus leads, we 
obtain the total net input of current 
to the» unit and its feeder group: 
We combine this with 13-kv. unit 
phase-to-phase potential in a double 
distance range group of relays as 
follows :— 
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One set of distance relays timed are in parallel at moderate load 
at about 0.8 seconds with a range periods. 

well short of that of the feeder in- These relays all segregate the 


stantaneous distance relays to take 
care quickly of heavy faults in the 
Leaside station. 

One set of distance relays timed at 
about 1.5 second, and with distance 
range to extend well into the Toronto 
‘Hydro-Electric system distribution 
system for more distant faults. 
These are time selective with Toronto 
Hydro-Electric system relays. 

One duplicate set of distance ele- 
ments only, of the longer distance 
range, using a second set of potentials, 
because the current setting of all 
these must be well below the normal 
rating of the unit, (45,000 kv-a.), 


unit by tripping the transformer zone 
switches of the unit affected, (not of 
other transformer banks), the con- 
denser zone switches of the unit, 
and the 13-kv. bus switches of all 
units. 

It will be noted that on account of 
the manner of connecting the current 
transformers the relays operate on 
only those units which are hanging 
on to the fault. 

If it does not clear the trouble, 
as might happen if the defective 
breaker is a 13-kv. bus breaker, a 
set of distance relays on each bank, 
using bank current and bank 13-kv. 
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fig. 18.—Standby Protections Trip Circuit Diagram 
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seconds to segregate, by tripping the 
transformer zone breakers, any bank 
which is still supplying current to 
the fault. 

In case the condenser continues 
feeding to the fault, a set of distance 
relays using condenser current and 
potential operate to trip the conden- 
ser breakers and field in 2.0 to 2.5 
seconds. 

GROUNDS. 

In case the fault is a single wire 
ground, the current is somewhat 
limited by the amount which the 
grounding reactors will pass, which 
is a maximum of about 1,500 amperes 
per reactor. A ground fault, how- 
ever, is liable to develop into a more 
serious current or voltage disturbance 


and so must be cleared without un- 


necessary delay. 

We first isolate the units from each 
other by tripping out all the 13-kv. 
bus breakers, using for this a potential 
relay connected, (as shown in fig. 
13), to potential transformers 
on this bus. The timing of this 
teature is about 1.5 second. One 
unit at least is still connected to the 
fault, and we next use a current relay 
in the ground lead of the grounding 
reactor to remove the ground connec- 
tion from the unit in about 2.5 to 
3 seconds. This cuts the fault cur- 
rent down to charging current only 
and the arc may extinguish itself. 
Ii it «doese not. wa eporential relay 
similar to the one described above, 
but on the bank potential transform- 
ers, operates an alarm which rings 
until the operator has segregated the 
grounded element from the unit ring. 


THE 110-Kv. AND 220-Kv. STANDBY 
PROTECTIONS 


If a fault on the 110-kv. system, 


or the 220-kv. system, fails to be 
cleared instantly, this will be 
evidenced by current passing through 
the bank from the other subsystem. 


For a ‘“‘back up” protection for 
such faults we use bank currents 
and corresponding potential for single 
range distance relays of long range 
which act really as overload relays. 
for the respective winding. For 220- 
kv. grounds, the neutral current of 
each bank operates a current relay. 
As the current setting is well below 
bank rating to take care of the case 
when all banks are in parallel and 
minimum generator capacity is con- 
nected, the duplicate feature is used 
with each set of distance relays. 
These are all used to separate the 
Niagara system from the 220-kv. 
system. 


SouRCES OF POTENTIAL FOR DIS- 
TANCE AND DIRECTIONAL RELAYS. 


Every distance relay requires a 
source of voltage for its potential 
coil which is proportional to the vol- 
tage of the circuit to which it is 
applied. The directional elements 
also require potential of the correct 
phase relation for their respective 
functions. The simplest method of 
obtaining these voltages is by means 
of potential transformers suitably 
connected to the line or bank to 
which the relay is applied. Potential 
transformers for 110-kv. or 220-kv. 
service become very expensive, es- 
pecially in view of the fact that 
duplicate sources of potential are 
required in many cases. It was con- 
sidered that some complication was 
acceptable if the very great expense 
of 220 kv. potential transformers 
could be avoided. 
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Fig. 14.—Sources of Potential for 
Relays. 

A scheme was worked out for 
using potential transformers on the 
13-kv. side as indicated in diagram in 
fig. 14. 

On each 13-kv. unit the following 
potential transformers are installed :-— 

One set of three marked 
“T1” on 13-kv: lead of bank 
connected 13,200 grounded star 
to 110 volts star and 110 volts 
open-delta, (delta with one 
corner open). 

One set of two marked ‘72’ 
on 13-kv. lead of bank connec- 
ted 13,200 to 110 to 110. 

One set of three on each 
feeder, marked ‘‘F,’’ connected 
13,200 grounded star to 110 
star and 110 open delta. 

One set of two on the unit 
bus marked ‘‘US’’ connected 
V-V-V. 

One set of two on the 
condenser feeder marked ‘‘C”’ 
connected V-V-V. 


QUPLICATE FTELAYS. 


One set of three on the main 
bus of the station marked 
“MB, (one set for whole 
station),—connected grounded 
star to star to open-delta. 

These are used in the following 
manner :—Feeder distance and direc- 
tional relays are supplied from ‘‘F”’ 
set. The ground directional relay 
uses the open delta set of secondaries. 

Condenser standby relays and con- 
denser meters are supplied by the 
BOO rset 

The 13-kv. unit standby and 13-kv. 
bank final standby relays are supplied 
from the bank sets, the main relays 
being supplied from T1 and the 
duplicate features from 72 along with 
the metering and instruments. ‘The 
open-delta secondaries are used with 
potential relay for ground indication 
as previously described. 

The MB and UB sets are used 
for metering and in connection with 
the unit standby when the infeed to 
the unit is from the bus only. The 
open-delta secondary of the MB set 
is used with the ground indicator of 
the unit ground standby for separat- 
ing units as previously described. 

All these applications are on 13-kv. 
circuits and present no particular 
problem. 

In order to use these potential 
transformers to represent 110-kv. 
and 220-kv. phase-to-phase voltages 
we find that we have only voltages 
between line and neutral, also that 
these are incorrect by the amount of 
the voltage drop in the transformer 
windings. 

Toenable the 110-kv. and 220-kv. 
phase-to-phase voltages to be repre- 
sented, we have added to each set 
T1 and 72, a set of small auxiliary 
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potential transformers rated 110 to 
63.5 volts connected delta to star. 
The secondary phase-to-phase vol- 
tages thus obtained are considered 
sufficiently accurate for the 110-kv. 
standby relays main and duplicate, 
which are connected to Tl and 72 
respectively. 

For 220-kv. line and 220-kv. bank 
standby relays we require as high 
accuracy as can be obtained. To 
do this we compensate separately the 
iiand 72 sets of potentials by adding 
vectorially to the potential trans- 
former voltage, the impedance drops 
in the 13-kv. winding and 220-kv. 
winding of each transformer. ‘This 
gives, with sufficient accuracy, vol- 
tages proportional to the 220-kv. line 


voltages under all conditions. The 
device used is the standard “K.X”’ 
type compensator developed by the 
Westinghouse Company. 

The compensated ‘“‘T1’’ potential 
is used for 220-kv. bank standby 
relays and the ‘“‘72”’ for the duplicate. 
These are also available for the 220-kv 
line distance relays. 

The 220-kv. line relays present an 
additional problem because they use 
line currents and must use bank 71 
and 72 potentials. The operator 
must be free to switch any bank into 
or out of service, or the bank be 
free to trip out automatically without 
allowing the line to trip. 

In this connection there are two 
sources of danger. The relays may 
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Fig. 15.—Potential Selector Scheme for Line Distance Relays. 
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be connected to the potentials of a 
“‘dead’’ bank in which case they be- 
come excess current relays set at 
less than load current and trip the 
line; or they may be connected to a 
bank which is alive from 110-kv. 
or 13-ky. side but not connected at 
220-kv., in which case the relays 
would not be effective in case of a 
fault. 

The duplicate set of distance ele- 
ments takes care of the case whena 
bank has to be switched without 
notice, as the main and duplicate 
relays are connected to potentials 
from different banks. 

A potential selector board, shown 
iniseteor 1p, was) “desictied “to 
enable the various bank potentials 
to be made available for 220-kv. line 
relaying. The main line distance 
and directional relays may be connec- 
ted to any bank T1 potentials by 
means of a 5-pole rotary switch with 
a Yale cylinder. One key only is 
available and is left in the switch 
which is being used in order to 
prevent potential secondaries being 
connected together. 

A similar set of switches enables the 
T2 potentials to be used with the 
duplicate set of relays. 

In case the potential connected to 
a set of relays is dead a low voltage 
alarm will be sounded. If the relays 
are connected to a potential which is 
not connected to the 220-kv. an alarm 
circuit is set up through pallet 
switches on the transformer 220- 
kv. breakers and disconnecting switch 
and one pole of the rotary switch. 
The result is that if the potential 
connection is unsuitable an alarm 
rings, which can be stopped by 
switching over to a suitable potential. 


It is believed that this arrangement 
will enable the operators to keep 
suitable potentials on the line relays 
and call their attention to any danger- 
ous condition. 

In conclusion, we would acknow- 
ledge the hearty co-operation of the 
Gatineau Power Company’s engineers 
with those of the Commission in co- 
ordinating the diagrams of the com- 
bined systems, and the assistance of 
Mr. Paul Ackerman, A.M.E.I.C., 
who acted as consulting engineer on 
the combined system and who had 
developed the system of relaying and 
the types of relays used. 
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Association of Municipal 
Electrical Utilities 


MINUTES OF EXECUTIVE COMMITTEE 
MEETING 

A meeting of the Executive Com- 
mittee of this Association was held at 
the office of the Hydro-Electric Power 
Commission of Ontario on the after- 
noon of Thursday, April 18, 1929, 
when the following were present:— 
Messrs., A. W. J. Stewart, Chairman, 
Jew aceeart,- "| “GrArchibald;’ |: .R. 
McLinden, O. H. Scott,- D. J. Mc- 
Auley, (A. L. Farquharson, J. EH. B. 
BheipsyeR. lL. Dobbin; Rs H. Starr, 
T. J. Hannigan, G. J. Mickler and 
Doe Lement. 

This meeting was called for the pur- 
pose of considering plans for the 
Summer Convention of the Asso- 
ciation to be held at the Bigwin Inn 
on July 3, 4 and 5, 1929. 

It was moved by Mr. R. H. Starr, 
and seconded by Mr. J. W. Peart, 
THAT the minutes of the previous 
meeting of the Executive Committee 
be taken as read.—Carried. 
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A resolution that had been pre- 
sented at the Winter Convention by 
Mr. D. B. McColl, in reference to 
insurance for public liability and 
property damage, which had been 
referred to the Executive Committee, 
was read. It was moved by Mr. 
J. E. B. Phelps and seconded by 
Mrs Roba. Dobbins eA sthis 
resolution be referred to the Ontario 
Municipal Electrical Association.— 
Carried. 


A letter from Border Chamber of 
Commerce and another from Hamil- 
ton Chamber of Commerce, soliciting 
our 1930 Convention, were read. 
These letters were referred to the 
Executive Committee of next year. 


Mr. R. L. Dobbin, Chairman, Con- 
vention Committee, presented a re- 
port regarding preparations for the 
Summer Convention, details of which 
are as follows: 


A special train will leave Toronto 
on the evening of July 2nd for Hunts- 
ville, the delegates arriving at Bigwin 
Inn before noon on July 3rd, arrange- 
ments being made for delegates to 
have breakfast either at Huntsville 
or on the boat after leaving Hunts- 
ville. 


On July 3rd, luncheon will be served 
at 12 o’clock, when there will be no 
speaker. ‘The first business session 
will start at 1.30 that afternoon, after 
which the remainder of the afternoon 
will be given over to sports. Dinner 
that night will be informal, there 
being no speaker. In the evening at 
9 o'clock, there will be a dance. 

On July 4th there will be a Con- 
vention session in the morning; noon 
luncheon with speaker, and the Con- 
vention dinner in the evening with 


speaker. The afternoon will be given 
over to sports and recreation. 

On July 5th there will be a Con- 
vention session in the morning, lun- 
cheon at noon with speaker, and in 
the evening, dinner will be informal, 
when Convention prizes will be pre- 
sented, after which the return boat 
trip to Huntsville will be made. 

It was suggested that there be a 
registration fee for men of $1.00, and 
the Association was asked to contri 
bute $200.00 for Convention prizes. 

After discussion on.this report, Mr. 
Dobbin moved and Mr. R. H. Starr 
seconded, THAT the report be adop- 
ted, excepting that the $1.00 re- 
gistration fee be omitted.—Carrted. 

Mr. O. H. Scott, Chairman, Papers 
Committee, presented suggestions for 
papers for the Convention, of which 
the following were decided as suitable: 

Duties and Responsibilities of local 
Commissions. 


A paper by Mr. Towne of the 
General Eelectric Co., on “‘ Lightning 
Atresters. 

Modern Billing Methods. 

Paper on Refrigeration. 

Rate situation in the Province. 

Reports of Committees which will 
include report from the Pension and 
Insurance Committee. 


It was moved by Mr. O. H. Scott 
and seconded by Mr. J. W. Peart, 
THAT the report of the Papers Com- 
mittee be adopted.—Carried. 

Mr. T. J. Hannigan consented to 
undertake obtaining speakers for the 
Convention luncheons and dinner. 

The Convention Committee was 
asked to arrange to have loud speakers 
installed in the dining-room. - 

There being no further business the 
meeting adjourned. 
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Universal Safety 


“Universal Safety’ is being 
carried directly into millions of homes 
on this continent, through a series of 
thirteen consecutive weekly radio 
addresses, broadcast by outstand- 
ing leaders in the United States. 
The National Broadcasting Company, 
in co-operation with the National 
Safety Council, announced Charles 
M. Schwab as the first speaker of the 
13 week program on Saturday even- 
ing, April 20, at 7.00 p.m., Eastern 
Standard time. 

The following notables have al- 
ready definitely agreed to talk : 

CHARLES M. ScHwas, Chairman of 
the Board, Bethlehem Steel Com- 


pany; PwaleL yeas: aq Paccor 10 
Industry.”’ 

Hon. ROBERT P. Lamont, Secre- 
taty "ot*’*Commerce; “Safety “a 


National Problem.”’ 

Hon JAMEs J. Davis, Secretary of 
Labor; ‘‘Safety and the Worker.’’ 

MADAM SCHUMANN-HEINK, world- 
famous concert and operatic star ; 
‘Safety in the Home.”’ 

Dr. MILLER McCuinrock, Direc- 
tor, Albert Russell Erskine Bureau 
of Street Traffic Research, Harvard 
University ; “‘Putting our Highways 
im; Order) -w. 

Seven other widely known leaders 
have also been invited to take part in 
this vast Safety Symposium and the 
announcement of the entire list will 
be made in the immediate future. 

The talks will be given from the 
New York station, WEAF, and a 
coast-to-coast hook-up will give ample 
opportunity for all of North America 
to hear and profit by the remarks of 


these celebrities. Practically all of 
the speakers have long been in- 
terested in the safety problem. 

Other subjects to be discussed will 
be: “Death Through Accident”; 
“‘Safety in the Air’; ‘‘Safety on the 
Seas”; ‘‘Education—The Part it 
Plays in Safety’’; ‘“The Railroads and 
Safety”’; and ‘“‘The Automobile and 
Safety.’ Thus the most vital points 
in the safety problem will be covered. 

President Henry A. Reninger of the 
National Safety Council, intro- 
duced Mr. Schwab and outlined 
the series at the initial program which 
ran from 7.00 to 7.380 on Saturday 
evening, April 20. The other talks 
are being given on successive Saturday 
evenings at 7.30. 7 

The campaign gives every promise 
of being the most significant and 
effective program of safety that has 
ever been carried out on this continent. 
The underlying purpose is to awaken 
the individual citizen as to his own 
personal responsibilities in accident 
prevention and to arouse the average 
mind from its lethargy and indiffer- 
ence toward one of the vital problems 
that confronts us to-day. 

The National Broadcasting Com- 
pany, realizing the seriousness of the 
national accident situation has gener- 
ously thrown its entire broadcasting 
resources into the campaign and the 
message is being borne through the air, 
on the protective wings of ‘‘ Universal 
Safety”? directly into the homes of 
the people. 
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Central Ontario System 


Rural contracts have been received 
sufficient to build a rural extension 
from Cataraqui to the: Village. of 
Sydenham. 

* ok * ok 

The Commission is now operating 
the Port Hope distribution system as 
a 4,160 volt, four-wire ‘‘ Y’’ connected 
system, the change from a “Delta”’ 
connected system being made on 
Sunday, April 14th. This change was 
necessitated by the rapidly increasing 
load of the Port Hope Sanitary Co. 
which is located at a considerable dis- 


tance from our transformer station. 
*k ok *K * 


The Oshawa street railway uses 
direct current motors and up to the 
present, the direct current has been 
secured by the use of motor generator 
sets. Owing to the increasing business 
this Company has constructed a fine 
new building at the north end of the 
city. This building includes car- 
barns, repair shops and electrical 
substation. The four old motor 
generator sets have been replaced 
with one 1,200 kv-a., Mercury Arc 
Rectifier which requires no atten- 
dance, has a much higher efficiency, 
makes no noise and occupies about 
one-tenth the space required by the 
old generators. 

* *" * * 

Extensive additions are now under 
way to the Belleville rural district 
and contracts have been received for 


an entirely new rural district out of 
the village of Norwood. 


* * * * 


Niagara System 


A new 26,000 volt line from Essex 
high tension station has been put into 
operation. ‘This is to supply a large 
power consumer in the district, as 
well as improve service to La Salle, 
Amherstburg and Sandwich. 


* *k * * 


The Goderich Waterworks and 
Electric Light Commission has pur- 
chased an additional bank of station 
transformers which will increase the 
capacity by 1,500 kv-a. 

* * * * 

New offices are being opened in 
Listowel, Elmira and Stratford for 
the adjacent rural power districts. 
A resident lineman has been put in 
charge of Merlin rural power district, 
working under the Superintendent of 


Blenheim rural power district. 
ok *k *K * 


St. Lawrence System 


The Village of Cardinal has re- 
sumed negotiations for a supply of 
power. Estimates have been pfe- 
pared on the cost of power and a 
distribution system. 

* ** * * 

Estimates have been submitted to 
the Department of Public Works, for 
the delivery of 3,000 hip. taggie 
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Lower Lakes Terminal Elevator near 
Prescott. 

Rural contracts have been received, 
providing for the building of a line 
from Brockville to serve the villages 
of Lyn, Mallorytown, Lansdowne, 
and intervening district. 


Courtesy 


Every customer appreciates cour- 
tesy. He likes to spend his money 
where his business is welcomed and 
his patronage is valued. Nevertheless, 
the very best business organization 
frequently fails in extending simple 
courtesies. 

You cannot afford to let any firm 
be more courteous than your own. 
Try to keep in mind that the real boss 


is the customer. It is his money that 
furnishes the sinews of war, that makes 
up the weekly payroll. He pays the 
rent and supply bills, and keeps the 
wheels running. When a customer 
comes to the office, exchange the 
courtesies of the day with him, try 
to see that he is given immediate 
attention and secures contact with the 
particular person with whom he 
wishes to do business. 

In your everyday correspondence, 
put a smile into your voice. If the 
customer has expressed some fancied 
grievance in his letter, don’t attempt 
to argue with him, do your level best 
to soothe him, tell him whatever the 
trouble is you will adjust it to his 
satisfaction. Dictation of this kind 
disarms a man, and the very spirit 
of courtesy makes it necessary for 
him to adopt the same attitude. 

—Pulp and Paper Magazine. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 
that should be made.—Editor. 
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Here is Something New to 


Boost Your Sales of 


HYDRO LAMPS 


CARAS 


Encourage the Purchase of Lamps by 


THE CARTON 


We can furnish you with Dolls’ Houses as shown above 
which you can give away with every purchase of a 


carton of 6 lamps. Price $3.00 per 1 V0 


Sales Department 
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Mr. C. A. Magrath’s Letter of Submittal of 
the Twenty-first Annual Report 


To His Honour 
THE HONOURABLE WILLIAM D. Ross, 
Lieutenant-Governor of Ontario. 


May It PLEASE YOouR HONOUR: 


The undersigned has the honour 
to present to your Honour the 
Twenty-first Annual Report of the 
Hydro-Electric Power Commission of 
Ontario for the fiscal year Se 
October 31, 1928. 

This SGueE covers all of the Com- 
mission’s activities and also embodies 
the financial statements of the muni- 
cipal electric utilities operating in 
conjunction with the various systems 
of the Commission and supplying 
electrical service to the people of the 
Province. 

Dealing, as it does, with a multi- 
plicity of activities relating to several 
electrical systems obtaining power 
from twenty-two  hydro-electrical 
plants operated by the Commission, 
supplemented by power purchased 
from other sources, and recording 
financial and other data relating to the 
individual local municipal electric 


utilities, the Annual Report presents 
a large amount of statistical infor- 
mation, much of which must, of 
necessity, be of a summary character. 

The financial statements, the 
statistical data and the general in- 
formation given, however, are so 
arranged and presented as to convey 
a comprehensive outlook on _ the 
features of the Commission’s opera- 
tions. Not only does the Report 
record the progress made during the 
past year, but it gives, in addition, 
certain cumulative results for the 
various periods during which opera- 
tion has been maintained in the 
respective municipalities. 

During the past year the work of 
the Commission has been charac- 
terized by consistent and steady 
growth. Throughout the winter of 
1927-28 and during the ensuing spring 
and summer months, work on the 
initial unit of the transmission line 
bringing power from the Ottawa river 
watershed to supplement the supply 
for the Niagara system was rapidly 
pushed to completion, with the result 
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that on October Ist, 1928, the line 
was formally placed in service. It 
consists of a single-circuit, 220,000- 
volt line designed to transmit 125,000 
to 150,000 horsepower and extends 
from a point on the interprovincial 
boundary on the Ottawa River, where 
power is received from the Gatineau 
Power Company, to Leaside, on the 
outskirts of Toronto, a distance of 202 
miles. The steel-reinforced alumi- 
num cable used in this line aggregates 
606 wire miles and is supported by 
nearly 1,000 steel towers. The com- 
pletion of this line, much of it through 
rough and sparcely populated terri- 
tory, within so short a period is 
regarded as a noteworthy engineering 
achievement. 

The operation of all the systems 
has been carried on successfully and 
without serious trouble. ‘The class of 
equipment provided in the Com- 
mission’s generating plants and on its 
transmission networks, and the care 
with which it is maintained and 
operated have enabled the Commis- 
sion to provide a remarkable con- 


tinuity of service. This is indicated 
by the fact that power was never 
entirely off the Niagara system for a 
single minute during the year. On 
the Georgian Bay system the con- 
tinued combined operation of the 
various generating plants has been 
very satisfactory and has resulted in 
an improved service. On the Geor- 
gian Bay system, the Central Ontario 
and Trent system, and the Nipissing 
system, special attention has been 
given to the problem of conserving 
and increasing the flow of streams. 


Cost oF ELECTRICAL SERVICE 
FURNISHED BY THE COMMISSION 


The function of the Commission 
is not only to use its best endeavours 
to provide for the people of Ontario, 
at cost, an adequate and reliable 
supply of electrical energy, but also to 
ensure that the cost of that electrical 
energy to the consumers shall be the 
minimum consistent with the finan- 
cial stability of the enterprise. The 
success that has been attained in the 
accomplishment of the latter object 
may be appreciated by a careful study 
of the statistical data relating to the 
supply of electrical energy to con- 
sumers as given in Statement ‘“‘D”’ 
and the actual rates to consumers as 
presented= in; statement art er 
conjunction with the various financial 
statements of the Report. 


GROWTH OF LOAD 
The following tabulation (Table 
No. 1) shows the growth in load in the 
various systems during thesyear; 


FINANCIAL SUMMARIES 
It will be observed that the 
financial statements embodied in this 
Report are presented in two main 
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IMI cnn nth HL 
orn Billy he NOR VE: 
DISTRIBUTION OF POWER TO SYSTEMS 
20-MINUTE-PEAK HORSEPOWER 
SYSTEM COINCIDENT PEAKS 
October December October December 
System 1927 1927 1928 1928 

IIAP ALAS VSLCIING avin blue ose ous 810,322 853,960 879,357 894,772 
Ceorgiani Bay system. 2)... 0... 19,247 21,791 20,082 21,595 
Dt elvawrence system .27.'...-qe x 8,246 9,033 9,896 9,759 
PRIUS y SUC LIS. oni! < Sar-erarh ete, be 3,290 Bl23 B00! 3,466 
‘Ehunderi Bay system iss) cies: 43,603 42,332 48,910 66,300 
OL awa System bir cele: 18,480 18,794 20241 PAA 
Central Ontarioand Trentsystem 48,458 47,994 47,493 50,389 
INT ISSIN DUS VST CI ee es tees 3,054 3,229 3,170 3,248 


divisions, namely, a division—Section 
IX—which deals with the operations 
of the Commission in the generation, 
transformation and transmission of 
electrical energy to the co-operating 
municipalities, and a division—Sec- 
tion X—which deals with the various 
operations of the municipal electric 
utilities in the localized distribution 
of electrical energy to consumers. 

The cumulative results to date of 
the operation of the several systems 
of the Commission as set forth in this 
Report demonstrate a healthy fin- 
ancial condition. 

The total investment of the Hydro- 
Electric Power Commission of On- 
tario in power undertakings and 
hydro-electric railways is $211,217,- 
481.46, and the investment of the 
municipalities in distributing systems 
and other assets is $85,986,287.89, 
making in power and hydro-electric 
railway undertakings a total invest- 
ment of $297,203,769.35. The total 
revenue derived from this capital 
investment aggregated $36,388,391.98 
in the fiscal year 1928. 


949,700 1,000,252 1,032,500 1,070,742 


The following statement (Table 
No. 2) shows the capital invested in 
the respective systems and municipal 
undertakings :— 

The following statement (Table 
No. 3) shows the combined revenue 
of the Hydro-Electric Power Com- 
mission and the municipal electric 
utilities : 


REVENUE OF COMMISSION 


As usual the Commission is able to 
report that the revenue obtained from 
the consumers has been more than 
sufficient to meet the full cost of 
generating and transmitting the elec- 
trical energy as well as to provide for 
all operating expenses and the fixed 
charges of the municipal utility 
equipments. 

The Commission collected from the 
municipal utilities and other cus- 
tomers, for power sold, a total sum 
of $24,287,296.23. This sum was 
appropriated to meet all the necessary 
fixed charges and to provide for the 
expenses of operation and admini- 
stration. After meeting all charges 
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AAI dy Be N Om 2; 

Niagara systems... £q-/0e. he meemnee Cire hans) ee) ee $161,994,023.61 
Georgian Bay system. erie ch a oe eee 5,546,340.02 
St Lawrence systemic: vanes. een ee eee 1,852,165.93 
Rideau system ois Acree eee. os as i ee ee 1,189,021.46 
Thunder Bay svsteminnerew ee aw. See, eee ee 14,332,937.23 
Ottawa System. 5:0 see ory Sa 5s. 1 2 oer enn ee i cea, 201,331.53 
Bastern Ontario transmussionsiines, etc... 4058s eunees 895,236.64 
Central Ontario and =] réniisystem :|) « 0 ene wee 14,157,630.78 
Nipissing System soa reer ee st, chee epee 1,151,370.92 
Hydro-electricrailwaycreere. 4... Ree ee he Pees 6,989,346.88 
Office and service buildings, construction plant, inventories, etc 2,908,076.46 

$211,217,481.46 


Municipalities’ distributing systems and other assets (ex- 

clusive of $12,326,097.56 of municipal sinking fund 
equity in H.E.P.C. system)—all systems............. 85,986,287.89 
$297 203,769.35 


aA BLES NWOre ro: 


Revenue of the Hydro-Electric Power Commission : 


From the municipal electric utilities, rural power districts, 
Hydro-Electric railways and other power customers— 


Niagara system. ............... $17,954,993.01 
Georgian Bay system... ....... 2... 762,594.91 
St. Lawrence systeml........:..... 290,279.27 
Rideatt SVStCM AERIF «sb 6 ue sie se 154,600.76 
sLhundersBayasvstcrner.... . ssa eae V145;031-50 
Ottawa System ier ¢. 65k ve tee 205,099.84 
Bonnechere storage............... 4,210.53 $20,516,809.87 
From rural consumers— 
Niagara rural power districts..... .. $1,166,221.80 
id rural lines.. eae saat 4,385.65 
Georgian Bay rural power distriche 44,584.17 
te ** rural lines. ihrer § 288.75 
St. Lawrence rural power nities 23,945.92 © 
Ottawa rural power district......... 21,669.23 
Central Ontario rural power districts 86,203.74  $1,347,299.26 
From the Central Ontario and Trent system, also Nipis- 
Sino SYSCCINI ACD UROEEIILL . & owe sts 4 cadets SRR eke 2,423,187.10 
$24,287 ,296.23 
From Hydro-Electric Railways— 
Sandwich, Windsor & Amherstburg 
Rlwy.. ‘ we eis: beam a abt eam bieress CAL aie 
Guelph Radial Ree. . ee 115;310,19 1,274,020.91 
Total revenue of the Commission....... OT Oe EONS, OT) ON ere re yi ee 
Revenue collected by the municipal electrics neice ee Re eae eerie NAL 


Aggregate revenue of the Commission and the enn electric utilities.. .. $51,937,782.23 
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* Deduct :— 


Revenue from power supplied to municipal electric 


utilities . S: 
Hydro- Biceede Poses 


Combined revenue... . 


* Note: 


... $15,443,379.28 
106,010.97 
15,549,390.25 


. $36,388,391.98 


This deduction is made due to the fact that the revenue of the municipal 


electric utilities is the source from which the Commission is reimbursed for the cost of power 


supplied to such utilities. 


there’ was Jeit a net surplus of 
$940,663.07. 

The following statement (Zable 
No. 4) summarizes the Commission’s 
collections from municipal electric 
utilities and other power customers 
for the year and shows how the col- 
lections have been appropriated : 


promoting the basic industry of 
agriculture, has, in the form of 
grants-in-aid, contributed 50 per cent. 
of the costs of transmission lines 
and equipment, or about $3,500,000. 
About 3,790 miles of transmission 
lines have been constructed to date, 
of which 929 miles were constructed 


te ey LNT Oy tea 
Revenue from municipal electric utilities and other power 


CUSCOINCTS 2 oe he ee ee) oe ee be 


Appropriated as follows : 


@ 6) 6) /etserel of eee 6) 6. eo @ ¢ © 0 ¢ 6 @ 


$24,287,296.23 


Operation, maintenance, administration, 


interest and other current expenses. . 
renewal of 
plant and equipment and contingencies 


Reserves for sinking fund, 


$16,489,620.67 


6,857,012.49 


23,346,633.16 


Net surplus, after providing for all expenses and necessary 
fixed charges, credited to municipalities and shown in 


THCIE ACCOUIICS tek Soest be ee 


RURAL ELECTRIFICATION 


During the past few years very 
substantial progress has been made in 
Ontario in the field of rural electri- 
fication. Practically all rural electri- 
cal service is now given through rural 
power districts which are operated 
directly by the Commission. ‘There 
is now more than $7,200,000 invested 
in the rural power district systems 
established by the Commission. To- 
wards this rural work the Ontario 
Government, pursuant to its policy of 
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$940,663.07 


during the past year, a mileage which 
exceeds that constructed in any for- 
mer year. ‘There are now more than 
31,000 customers supplied in the 
rural power districts. 


MunlicipaAL ELECTRIC UTILITIES 


The following (Table No. 6) is a 
summary of the year’s operation of 


the electric utilities of the munici- 


palities which operate under cost 
contracts with the Commission : 
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RURAL POWER DISTRICTS—OPERATIONS FOR YEAR 1928 
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Total revenue collected by the municipal utilities........... 


CostolspoWelnr. -iemaeEes. . . . -y.-- 5c eee $14,688,570.08 
Operation, maintenance and administration. . 4,608,430.46 
Debenttre charges and unterest.........5.4: 3,112,/60.81 
DEpreciaviOny semi UME... cee ce, eee 1,350,252.16 

AV Se. ens Re ee oer 


Surplus for the year, includes surplus from H.E.P.C..... 


The above covers only the munici- 
palities operating under cost con- 
tracts with the Commission. 

RESERVES OF COMMISSION AND 

MUNICIPAL ELECTRIC UTILITIES 

The total reserves of the Com- 


Central 
Georgian St. Ontario 
Niagara Bay |Lawrence| Ottawa | and Trent Totals 
system system system system |system and 
Nipissing 
system 
$ c $ c $ c $ c, $ Cs $ c 
Cost of power as pro- 
vided to be paid 
under Power Com- 
mission Acti jee 406,789.20] 17,791.12} 8,648.48) 5,858.91) 34,011.85 472,594.56 
Cost of operation, 
maintenance and 
administration. .. 301,548.45) 8,278.10] 6,898.85) 5,036.27; 20,925.04 342,686.71 
‘Interest. 22... 126,905.13] 6,285.82} 3,333.85} 3,203.48 7,191.35 146,919.58 
Renewals.......... 107,703.56) 4,656.41} 2,605.91} 2,687.03 6,013.54 123,666.45 
Obsolescence and 
contingencies... .. 161,555.34; 4,656.38) 2,605.92) 1,343.51 3,091.24 175,252.00 
Sinking find. v.. 4. 28,553.37| 1,418.82 697.50 710.38 31,380.07 
Total expenses...] 1,138,055.05] 43,086.65] 24,785.51| 18,339.53] 71,233.02] 1,290.499.76 
Revenue from cus- 
tomers..........| 1,166,221.80| 44,584.17) 23,945.92} 21,669.23] 86,203.74] 1,342,624.86 
Sur pluses 33,166.75} 1,497.52 ue, 3,329.70} 14,970.72 52,964.69 
Delicittvs7 cece. 3 ae 839.59 839.59 
Net surplus.... 52,125.10 


$26,376,465.09 


$24,360,013.51 


$2,016,451.58 


mission and the municipal electric 
utilities for sinking fund, renewals, 
contingencies and insurance purposes 
amount to $76,280,929.60, made up 
as follows (Table No. 7) : 
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Ag APRS YSLENU. y Soe srs birt Nemes cle. 
SeOLsiall Pay systems... evi. e tis.) 
mie Lawrence sysltetits. 0 hoe bin. 
RIGEHUM VY Sleur ef en he ee 
AUN ee Day syetenr os: 0) sist. 
ha Wee SV LCI Serie fsa ee 
Central Ontario and Trent system.... 
DED isciiveayStCil. wy tees outs of. 
Doutectletersystet. | false ane ea stn a: 
Service buildings and equipment..... 
Pivctorelectric & dilways ie... 2 


ene ere ate « ¢. eee. abe 8 8 en eee 


Swe we ee ier) evi wk Ow ne, Oa. a. 6.6 ve 


ey [Ke <i eh el se ise! Te) re eres et (oe) wey 6 <e 


o ha win a) vene ete (a en elev) 6) 19, 6 a ey eh.e 


Ce Od ee Ge OE le. ialy CARO ae e be ae 4 jel 6 


9 SS Oe Ree Ler es Sok ie Uy fe 4) Ue" 6 -« 


oF 8! US ote) Owiet a Eerie to sie \«" ef Go ene. Te’ ve 


aD a a, 6M 6 Gea Bh ek te oF tee ost Sh 56. “a! (So eee 


S Cre we cee ewe eres «© se 6 «! « 6) 's 


@ | OMre Gee tet Gphel Ve) erie he, OF eLie Oe. sess 
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$28,989,376.26 
1,417,747.44 
379,504.86 
258,860.96 
954,005.63 
14,497.49 
2,039,212.44 
182,415.74 
13,774.82 
499,137.91 
140,803.90 


Insurance—Workmen’s Compensation and staff pension 


HISHTANCOs Go Mh Se wats) ee | 


The consolidated balance sheet of 
the municipal electric utilities, on 
page 251, shows a total cash balance 
of $1,342,367.07, and bonds and other 
investments of $1,837,140.51. The 
total surplus in the municipal books 
now amounts to $26,544,670.51, in 
addition to a depreciation reserve 
and sundry other reserves aggre- 
gating $12,258,053.31. 

The following is a brief summary of 
the principal operations relating to 
the several systems of the Commis- 
sion : 

NIAGARA SYSTEM 

The Niagara system embraces all 
the territory lying between Niagara 
Falls, Hamilton, and Toronto on the 
east, and Windsor, Sarnia, and God- 
erich on the west, served with electri- 
cal energy generated at plants on the 
Niagara River. 

There has been a steady increase in 
the number of consumers supplied in 
this district and also in the load 
supplied by the Commission to the 
municipalities. After a period of 


é) se ote Ce eye ste ’e 6 4) 0; eo € ot 
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2,156,246.41 


$37 545,583.86 
38,735,345.74 


$76,280,929.60 


study of the operating characteristics 
of the canal and power plant with a 
view to obtaining the maximum 
efficiency and use of the development, 
it was decided to instal a tenth unit 
in the Queenston generating station. 

Delivery of the first block of power 
from the Gatineau Power Company 
was made during October. This 
power is received by the Commission 
at the inter-provincial boundary on 
the Ottawa River and is transmitted 
over a 220,000-volt steel-tower trans- 
mission line to Leaside. The con- 
struction of a duplicate line in 
connection with this power supply 
will be undertaken during the coming 
year. In order to take care of the 
increasing demands in the western 
part of the Province, the Commission 
will construct during the coming year 
an additional 110,000-volt steel-tower 
line from Niagara Falls to St. Thomas. 

The Commission in this system has 
a total capital investment of 
$161,994,023.61 and accumulated re- 
serves for renewals, sinking fund and 
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contingencies aggregate $28,989,376- 
.26. In the rural power districts of 
this system, which are operated 
directly by the Commission, the 
revenue for the year from customers 
was $1,166,221.80, and the total cost 
of supplying the service was $1,133,- 
055.05, leaving a balance of $33,166.75 
which is placed to the credit of the 
districts in this system. The greater 
part of this surplus is returnable to 
the users in the form of reduced rates. 

With respect to the electric utilities 
of the municipalities comprising this 
system, the actual cost of power 
during the year was $732,022.84 less 
than the amounts of the interim bills. 
The municipal electric utilities oper- 
ated with a net surplus of $1,467,- 
255.04 after providing $1,158,141.85 
for depreciation and $1,450,453.85 
for the retirement of installment and 
sinking fund debentures. Eighteeen 
municipalities had deficits during the 
year, aggregating $11,614.13. The 
total revenue of the municipal electric 
utilities in this system was $22,175, 
128.19, an increase of $1,3884,021.54. 


GEORGIAN BAy SYSTEM 


The Georgian Bay system serves 
that portion of the Province adjacent 
to Georgian Bay, inclusive of the 
entire counties of Bruce, Grey, Simcoe, 
Dufferin and the district of Muskoka, 
as well as the northern portions of the 
counties of Huron, Wellington and 
Ontario, being the area north of the 
Niagara district and west of the 
Central Ontario District. | 

Electrical energy is obtained from 
five electrical developments and from 
a frequency changing station, through 
which a block of power is obtained 
from the Niagara system, all of which 


are tied together by a network of 
transmission lines. The combined 
capacity of these six sources of power 
approximates 22,000 horsepower. 
During the year, the construction of 
a sixth development was undertaken 
at Trethewey Falls on the south 


_ branch of the Muskoka River with 


a turbine capacity of 2,300 horsepower 
which will probably be completed and 
placed in operation during the sum- 
mer of 1929. Surveys were made 
respecting a seventh developemnt for 
this district, on the Musquash River 
at Ragged rapids, and consideration 
is being given to the possibility of 
constructing a tie line to the Niagara 
system. 

The results of the past year’s 
operation were substantially better 
even than in 1927, which, up to that 
time, was the most successful year 
in the: history. or, they systetureees 
surplus was shown on the Commis- 
sion’s books from the sale of power to 
municipalities for every municipality 
on the system with the exception of 
one village, which showed a loss of 
about $200. The total capital 
invested by the Commission in this 
system is $5,546,340.02, and the 
accumulated reserves, inclusive of 
renewals, sinking fund, and contin- 
gencies aggregate $1,417,747.44. The 
revenue for the year from the rural 
power districts on this system which 
are directly operated by the Com- 
mission, amounted to $44,584.17, 
whereas the total cost of service was 
$43,086.65, thus leaving a balance of 
$1,497.52 to be placed to the credit 
of the system. 

The results obtained during the 
year, irom, the operation, oletne 
electrical utilities in the various 
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municipalities have been most satis- 
factory. The total cost of power 
during the year was $101,295.25 less 
than the total amount collected at 
the interim rates. The total net 
surplus for the year from the various 
municipal electrical utilities amounted 
to $134,144.50 after providing 
$48,301.40 for depreciation, and 
$51,066.26 for the retirement of 
instalment and sinking fund deben- 
tures. Five small municipalities 
operated with an aggregate loss of 
$1,847.41, whereas the total com- 
bined surplus of the other munici- 
palities comprising this system was 
$135,991.91, and the total revenue 
collected was $1,024,863.76. 


St. LAWRENCE SYSTEM 


The St. Lawrence system serves 
the district along the St. Lawrence 
River from Brockville east, as well as 
a number of towns north of the river. 

Power for this system is purchased 
from the Cedars Rapids Transmission 
Company, delivery being made near 
Cornwall, and during the past year 
connection was made to the Gatineau 
power source by a transmission line 
from Brockville to Ottawa, thus 
securing for the system an abundant 
supply of power for future growth. 

The Commission in this system has 
a total capital investment of $1,852,- 
_ 165.93 and accumulated reserves for 
renewals, sinking fund and contin- 
gencies aggregate $379,504.86. In 
the rural power districts of this system 
which are operated directly by the 
Commission, the revenue for the year 
from customers was $23,945.92, and 
the total cost of supplying the service 
was $24,785.51, leaving a debit bal- 
ance of $839.59. 


With respect to the electric utilities 
of the municipalities comprising this 
system, the actual cost of power 
during the year was $3,387.26 less 
than the amounts of the interim bills. 
The municipal electric utilities oper- 
ated with a net surplus of $33,043.86 
after providing $11,152.00 for depre- 
ciation and $9,064.79 for the retire- 
ment of instalment and sinking fund 
debentures. ‘wo municipalities in 
this system had a small deficit of 
$516.84. The total revenue of the 
municipal electric utilities in this 
system was $215,318.88. | 


RIDEAU SYSTEM 


The Rideau system serves five 
urban municipalities. There has 
recently been organized a rural power 
district in the vicinity of Smiths Falls, 
which is expected to develop rapidly. 
This is the first rural power district 
in this system. 

Power for this system is received 
from plants on the Mississippi River 
at High Falls and Carleton Place. 
Power is also purchased from the 
Rideau Power Company at Merrick- 
ville. The system will have reserve 
capacity from the Gatineau power 
line, through the 110,000-volt station 
erected in the vicinity of Smiths Falls. 
From this source, abundant supply of 
power will be available for the future 
growth of the system. : 

The Commission in this system has 
a total capital investment of $1,189,- 
021.46 and accumulated reserves for 
renewals, sinking fund and contin- 
gencies aggregate $258,869.06. 

With respect to the electric utilities 
of the municipalities comprising this 
system the actual cost of power 
during the year was $12,404.72 less 
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than the amounts of the interim bills. 
The various municipal electric utilities 
operated with a surplus of $20,550.73 
after providing $9,510.00 for depreci- 
ation and $13,192.47 for the retire- 
ment of debenture debt. There were 
no deficits. The total revenue of the 
municipal electric utilities in this 
system was $224,795.54. 


‘THUNDER Bay SYSTEM 


The Thunder Bay system consists 
of the cities of Port Arthur and Fort 
William, and the Village of Nipigon, 
situated in the district of Thunder 
Bay at the head of the Great Lakes. 
Power for this system is obtained 
from a hydro-electric development at 
Cameron Falls on the Nipigon river 
about seventy miles east of Port 
Arthur. 

The showing made by this system 
during the past year is most grati- 
fying, as a surplus is shown in supply- 
ing power to the municipalities after 
providing liberally for contingency 
and renewal reserves, as well as 
interest and sinking fund charges. 

Power in this district, apart from 
that utilized for ordinary domestic, 
commercial and municipal purposes, 
is largely employed by pulp and paper 
mills and terminal grain elevators in 
Port Arthur and Fort William. Al- 
though the pulp and paper industry 
passed through a period of depression 
last year on account of over-produc- 
tion, the greatest demand for power 
ever established in the district oc- 
curred during the month of Novem- 
ber, 1928, and amounted to 65,000 
horsepower. This exceeded the 
highest demand established during 
the previous year by approximately 
18,000 horsepower. ‘The City of Fort 


William, which passed through its 
second year of service from this 
system, made a much better showing 
than during the previous year, the 
average demand for power having 
increased by over 2,000 horsepower. 
The local electric utility in the 
municipality had a surplus for the 
year over and above all expenses, 
inclusive of depreciation of $10,000. 

The highest peak established by 
the City of Port Arthur during the 
year was 42,147 horsepower, being 
12,360 horsepower greater than the 
highest peak for the preceding year, 
and the average demand for the year 
exceeded that for the year 1927 by 
4,750 horsepower. 

The Commission has, in the Thun- 
der Bay system, a total investment of 
$14,332,937.28, and accumulated 
reserves for renewals, contingencies, 
and sinking fund aggregating $954,- 
005.68. The total revenue of the 
municipal electrical utilities in the 
system was $1,356,593.79, being 
$179,641.19 greater than in 1927, and 
the total revenue collected by the 
Commission for power sold to the 
municipalities and private companies 
was $1,145,031.55, or $114,636.45 
greater than for total collections from 
customers during 1927. The three 
municipalities served by this system 
operated with a net surplus of 
$193,125.10 after providing depre- 
ciation to the extent of $35,398.00 and 
$22,882.10 for the retirement of 
debenture debt ; all three showing 
large surpluses. 

As the Cameron Falls development 
is now completely loaded, eight years 
after it was first placed in operation, 
the Commission is making a careful 
investigation as to the necessity for 
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completing the Alexander develop- 
ment. This development will give 
an additional capacity of 54,000 
horsepower. 


OTTAWA SYSTEM 


The Ottawa system comprises the 
City of Ottawa, the Village of Rich- 
mond, and the Nepean rural power 
district. For many years Ottawa has 
been receiving power through the 
Hydro-Electric Power Commission 
from the plant of the Ottawa and Hull 
Power Company. ‘This Company is 
under contract to supply the Com- 
mission with 20,000 horsepower from 
its development in the City of Hull 
on the Quebec side of the Ottawa 
River opposite Ottawa. Both the 
Nepean rural power district and 
Richmond obtain their supply of 
power through the distribution system 
of the City of Ottawa, Richmond 
obtaining its power over the network 
of lines supplying the Nepean rural 
power district. 

The power supply contracted for 
with the Ottawa and Hull Power 
Company is now all in use, and 
additional power is being obtained 
from the Gatineau Power Company 
by a special arrangement which 
employs the facilities of the generating 
plant of the Ottawa and Hull Power 
Company. Later, it is the intention 
to instal a 110,000-volt transformer 
station adjacent to the City. 


CENTRAL ONTARIO AND 
TRENT SYSTEM 


The Central Ontario and Trent 
system comprises the municipalities 
east of Toronto as far as Kingston, 
connected, through a network of 
transmission lines, to generating 


plants situated on the Trent and 
Otonabee Rivers. An additional 
supply of power from the Gatineau 
Power Company has been made 
available through Smiths Falls by a 
transmission line connected at King- 
ston and an abundant supply of 
power has thus been obtained to 
meet the future growth of the system. 
Fifteen municipalities are under con- 
tract with the Commission for a 
supply of power, and own and operate 
their own distribution systems. Four- 
teen municipal electrical utilities are 
operated as Government properties. 

For financial purposes, the Nipis- 
sing system referred to below, is 
included with the Central Ontario and 
Trent system. After operating, main- 
tenance and interest charges were met 
out of the revenue from the system, 
the balance remaining was in excess 
of the sum required to meet in full the 
necessary amortization and depre- 
ciation reserves by $12,390.50. The 
total reserves to date, provided out 
of earnings and held specifically for 
the benefit of the system, amount to 
$2,721,628.18. 


NIPISSING SYSTEM 


This system serves the district 
adjacent to and inclusive of the city 
of North Bay, the town of Powassan, 
and the villages of Callander and 
Nipissing, adjacent to the eastern end 
of lake Nipissing. Two hydro- 
electric developments serve this sy- 
stem; both are situated on the South 
river, one at Nipissing and the other 
at Bingham Chute. During the year 
the Commission has undertaken a 
third development at Elliott Chute, a 
short distance above the Bingham 
Chute plant. The capacity of the 
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new development when completed 
will be 1,800 horsepower and it is 
expected that it will be placed in 
operation in the late summer of 1929. 
Due to a steady increase in demand 
for power at North Bay an additional 
circuit was constructed on the existing 
transmission line from the Bingham 
Chute development to the city limits 
and arrangements were made for 
providing a second substation inside 
the city limits. 


THE ANNUAL REPORT 


The Table of Contents, pages xxi 
and xxil, conveys a good understand- 
ing of the scope of the matters dealt 
with in the Report, to which there is 
also a comprehensive Index. ‘To 
those not conversant with the Com- 
mission’s Reports the following notes 
will be useful. 

In Section II, pages 6 to 49, dealing 
with the Operation of the Systems, 
are a number of interesting diagrams 
showing, graphically, the increase in 
the loads on the variotis systems. 
Tables are also presented showing the 
amounts of power taken by the vari- 
ous municipalities during the past 
three years. 

The rural distribution work of the 
Commission has proved of widespread 
interest and special reference to this 
is made in Section III, on pages 60 
to 72. The power distributed to rural 
districts is, and possibly must always 
be, but a relatively small proportion 
of the power distributed by the 
Commission. ‘The supplying of elec- 
trical service in rural areas, and 
especially on the farm, has, however, 
been of great economic benefit to 
Ontario. The Provincial Government 
grants-in-aid to this work have been 
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of value to agricultural activities, and 
have assisted the Commission to ex- 
tend transmission lines to many areas. 

In Sections IV, V and VI will be 
found information respecting progress 
of work on new power developments 
and on transmission system exten- 
sions, together with photographic 
illustrations. 

About three-fifths of the Report is 
devoted to statistical, financial data 
which are presented in two Sections, 
[xXiand Xe 

Section IX presents in summary 
form the financial statements relating 
to the operations of the Commission 
in the generation, transformation and 
transmission of electrical energy to 
the co-operating municipalities. Itis 
introduced by an important explana- 
tory statement which appears on 
pages 113 to 117, to which special 
reference should be made. 

Section X presents in summary 
form the financial statements relating 
to the operations of the municipalities 
in the localized distribution of elec- 
trical energy to consumers. It also 
contains details of the costs of 
electrical energy to consumers in the 
various municipalities and tabular 
statements of the rates in force which 
have produced these costs. An ex- 
planation of the various tables and 
statements is given at the commence- 
ment of this Section on pages 245 to 
247; and a special introduction to 
Statement ‘‘D,’’ which relates to the 
cost of electrical service in Ontario, 
together with a diagram, appears on 
pages 354 to 357. 

In its Annual Reports the Com- 
mission aims to present a compre- 
hensive statement respecting the acti- 
vities of the whole undertaking under 
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its administration. Explanatory 
statements descriptive of the opera- 
tions of the Commission in various 
branches of its work are suitably 
placed throughout the Report in order 
that the citizens of the Province may 
be kept fully informed upon the 
working-out of the Commission’s 
policies. 

WATER RENTALS AND CERTAIN 

ADVANCES FROM THE GOVERNMENT 

It is gratifying to be able to report 
that the Commission has reached a 
settlement with the Government of 
the Province on all outstanding 
questions in respect to water rentals 
to be paid by the Commission, in- 
cluding unpaid balances claimed from 
January 25, 1922;5to date; and. in 
respect to the repayment of certain 
moneys that had been advanced to 
the Commission and carried by the 
Province, during the period January 
1, 1909, to October 31, 1925, and had 
been used for purposes incidental to 
the establishment and ultimate bene- 
fit of the power systems. 

Both of these matters were finally 
settled and the Government is now 
completing all the leases to which the 
Commission is entitled. Further, a 
clear understanding has been reached 
as to the terms and conditions upon 
which additional leases required by 
the Commission for water privileges 
will be issued. It is a source of satis- 
faction to the Commission to be able 
to report that the undertaking is now 
absolutely free of all obligations to the 
Government of the Province, other 
than advances on account of capital 
upon which sinking fund payments 
and interest, as provided by law, are 
being promptly paid as they become 
due. 
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RESERVES AND POWER RATES 

As the accounts reveal, the Com- 
mission’s reserves are increasing most 
satisfactorily. As late as 1925, these 
showed an increase over the previous 
year of about three and a half million 
dollars. In the year just closed the 
reserves would have shown an increase 
of fully eight million dollars were it 
not for the payments made to the 
Province in order to complete the 
settlements above referred to. 

The absolute necessity for building 
up strong reserves in any Hydro- 
electric enterprise cannot too strongly 
be stressed, especially where power 
from sources of supply will have to be 
transmitted considerable distances. 
The Commission believes it has the 
unanimous support of the munici- 
palities in such a policy, and especially 
so long as the favorable rates estab- 
lished by the Commission are main- 
tained. The Commission realizes 
that there are a few places where, 
due to special local conditions, the 
rates are high compared with the vast 
majority of communities served by 
the Commission. 

The endeavor of the Commission 
is not the concentration of industry at 
a few large power sites, but rather the 
broader policy of making as wide- 
spread a distribution of electrical 
energy as is economically possible. 
Such a policy stimulates industrial 
and commercial activity and results 
in a province-wide production of 
wealth, thereby adding to the general 
comfort and welfare of the people. 
In this connection the extension of 
rural lines—now about 1,000 miles 
yearly—plays an important part in 
the work of the organization. The 
Commission is aware that there are 
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some who feel more should be done 
by way of lower rates in certain rural 
communities. It must, however, be 
remembered that every enterprise, 
great or small, goes forward through 
a process of evolution—a year to year 
growth—and I am quite confident 
that inequalities which appear from 
time to time will be satisfactorily 
removed under the supervision of the 
Commission, and with the co-opera- 
tion of the municipal systems, all of 
which have the single purpose of 
providing the consumer with the best 
possible service. 
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This report would be quite incom- 
plete without an acknowledgment of 
the loyal support of all employees. 
This is no formal statement. Oc- 
casionally it is charged that this 
municipally-controlled organization 
suffers because of the lack of a direc- 
torate having a financial interest in 
the property. After three year’s 
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The capacity and sincerity of purpose 
of the staff and others in every or- 
ganization is, after all, what enables 
the best results to be obtained. It 
gives me much pleasure to pay this 
tribute to those carrying on the work 
of this hydro-electric enterprise 
throughout the vast areas of this 
Province. At the same time I must 
point out that such a fine sense of 
duty can only be maintained in the 
organization so long as those repre- 
senting the people in the Legislature 
and elsewhere make it clear, at all 
times, that the services of the em- 
ployees of this hydro-electric power 
enterprise are fully appreciated. 

To the Press of the Province, the 
Commission again wishes to express 
its appreciation for the support and 
service given to this extensive public 
undertaking. 


Respectfully submitted. 
CHARLES A. MAGRATH, 


Chairman. 
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New Semi-outdoor Station in the Township 
of Scarboro 


NEW 3,000 kv-a. distri- 

buting station located on 

Bonnington Avenue, just 

south of the Danforth Road 
in the Township of Scarboro has 
recently been completed by the 
Commnission. 

The station stands on a site with a 
frontage of 120 ft. on the east side of 
Bonnington Avenue and approxi- 
mately 150 ft. deep and consists of an 
outdoor structure to accommodate 
the transformer and high voltage 
switching equipment and a _ brick 
building housing the low voltage 
switching equipment. 


HIGH VOLTAGE STRUCTURE AND 
EQUIPMENT 


The outdoor structure is of fabri- 
cated steel construction throughout, 
approximately 29 ft. high and 34 ft. 
wide in two sections, the material for 
which was supplied by the Canadian 
Bridge Company of Walkerville, On- 
tario, and erected by the Commis- 
sion’s Construction Department. 

One section is an entrance bay 14 
ft. long for the incoming 13,200 volt 
line from the Leaside transformer 
station and the line oil breaker and 
disconnecting switches, etc., with 
provision for a second line. 

The other section is a transformer 
bay 30 ft. long containing the bank 
of 3-1,000 kv-a., single phase trans- 
formers and the high voltage switch- 
ing equipment in connection there- 
with; also the transformer low 
voltage bus, from which leads are run 
underground in lead covered cable to 


the transformer oil breaker inside the 
switch house. ‘This bay is capable of 
accommodating two banks of trans- 
formers, one on either side of the 
runway through the centre of the 
structure. The whole structure is 
symmetrical on the transformer run- 
way, the equipment on one side being, 
a duplicate of that on the other. The 
site is large enough to accommodate. 
three transformer bays or a total of 
six banks of 1,000 kv-a. single phase 
transformers, making an ultimate 
station capacity of 18,000 kv-a. A 
spare transformer is installed next the 
present bank which may be quickly 
connected in circuit to replace any 
transformer in the bank which fails 
for any reason. | 

As will be seen from the accom- 
panying diagram, the incoming 13,200 
volt line with “LV” type lightning 
arresters for protection is connected 
through choke coils, disconnecting 
switches and Westinghouse type 
“CH-I” oil breakers to a line bus. 
A station bus running the length of 
the structure is connected to the line 
bus and from it, are tapped off the 
transformer banks through air-break 
switches. Westinghouse type “MB” 
current transformers are inserted in 
the high voltage leads to the trans- 
former banks for the ammeters mea- 
suring the current in each bank and 
also for the relays which operate the 
line oil breaker in case of overload 
on the transformers. 

The four transformers comprising 
the present bank and the spare unit 
were supplied by the English Electric 
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Company. The line breaker, high 
voltage arresters and current trans- 
formers were supplied by the Cana- 
dian Westinghouse Company and the 
remainder of the equipment by the 
Commission. 


Low VOLTAGE BUILDING AND 
EQUIPMENT 


The low voltage switching equip- 
ment is housed in a one-storey brick 
building 20 ft. wide by 3714 ft. long 
and approximately 15 ft. high inside. 
The exterior of this building is of 
Cooksville corduroy brown range 
brick and the inside is finished with 
Cooksville buff pressed brick. 

The present building accommodates 
4,000 volt switching equipment for 
one transformer bank, five feeders and 
a transfer bus feeder. ‘There is space 
in the building for the necessary 
switching for three more transformer 
feeders and three more out-going 
feeders. If more than four trans- 
former banks should be required, the 


building could be extended another 
tr ay 


15 ft. which would take care of two 
more banks and four more feeders. 

At present three feeders are taken 
out underground on the west side of 
the building supplying power at 
4,000 volts to the Danforth district, 
Scarboro Rural Power District and 
Agincourt, and two feeders run out 
overhead on the east side supplying 
power to St. Clair Avenue district and 
the Scarboro Waterworks. A street- 
lighting feeder, the property of the 
Municipality, is tapped off the Water- 
works feeder inside the station and 
controlled by an Anderson time 
switch and supplies the lighting for 
the township. 

The switch structure is built of 
114 in. steel pipe and supports the 
switchboard and all the switching 
equipment. ‘There is a main bus of 
two—2 in. by 14 in. copper bars on 
edge and a transfer bus of one—2 in. 
by 14 in. copper bar on edge. All the 
feeders are controlled by Westing- 
house type ‘‘ B-13”’ oil breakers, hand- 
operated, remote control with 24 
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Scarboro Township Distributing Station 
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Scarboro Township Distributing Station Wiring Diagram 


volt d.c., trip, the current for which is 
supplied by a battery of 12 Exide 
type ‘““KXF”’ cells which are kept up 
to proper voltage by a Union Switch 
and Signal Company’s _ rectifier 
charger. 

With the above transfer bus ar- 
rangement it is possible to take out 
any oil breaker for inspection at any 
time without taking a feeder out of 
service. This was considered ad- 
visable on account of the importance 
of the loads fed from this station. 

The major part of the 4,000 volt 
equipment with the exception of the 
disconnecting switches and meters 


was supplied by the Canadian West- 
inghouse Company. ‘The disconnect- 
ing switches were supplied by the 
Commission and the ammeters and 
voltmeter are the Weston small model 
type. 
METERING 

The load on the three township 
feeders is measured by means of a 
Canadian Westinghouse Company 
recording wattmeter and reactive 
volt-ampere meter connected to the 
secondaries of a multi-primary cur- 
rent transformer. The Agincourt and 
rural loads are each metered by a 
Lincoln indicating demand meter. 
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A Pioneer Electric Installation 


HE illustration with this 
article is of an Edison bi- 
polar d.c. generator that 
operated for a number of 
years in the plant of the Canada Cot- 
ton Company, now known as the 
Canadian Cottons Limited of Corn- 
wall, Ont. It was installed in the 
early part of 1883 and started opera- 
tion on February 28th of that year, 
remaining in service until 1913. It 
had a capacity of 16 horsepower and 
weighed 4,875 pounds. Mr. Thomas 
A. Edison personally supervised the 
installation and was present when it 
was placed in service. 
The original installation was added 
to from time to time until there were 


six such machines in a line, four of the 
type shown and two of a later design, 
having but one winding per pole. 
They were all driven from a shaft 
under the floor, the belts coming up 
through the holes left in the bed plates 
for that purpose. The switchboard 
was made of wood to which were 
attached slate bases mounting the 
field rheostats, the quick break 
switches with link fuses and the 
ammieters. 

An editorial appeared in a Cornwall 
paper two days after the plant was 
started, as follows: 

“The new weave shed of the 
Canada Cotton Co. was on Wednes- 
day evening (February 28th) lighted 


Edison Generator Installed in 1883 at Cornwall, Ont. 
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for the first time by the Edison 
Electric Light. It revealed, so we are 
informed, the objection which has in 
many instances been fatal to its 
success, and that is a too intense and 
flickering brilliancy. It has been 
established that the electric light 
when used in manufacturing estab- 
lishments has produced all the most 
dangerous and afflicting forms of 
ophthalmia among the operatives. 
It may be that the light in the weave 
shed here possesses some exceptional 
charm—some soothing influence—for 
instance, a liberal commission. How- 
ever, if it ultimately proves a success 
we shall be pleased to chronicle the 
fact but in the meantime we agree 
with a leading English authority that 
electric light has had its day, and the 
fact that gas stocks are in no way 
affected by that light indicated that 
it is not regarded as a formidable 
Hivaliz, 

In the light of the progress that has 
been made since that time in the 
science of power generation and dis- 
tribution one cannot help being 
amused at the lack of imagination 
shown by the writer of the editorial. 


The True Humanizer 


Not long: ago I heard a certain 
British literary man of magnificent 
craftsmanship and fine influence in 
his own field declare that he saw no 
values in our modern ‘mechanical 
age.”’ Further, this same man re- 
cently visited a plant where the very 
foundations of our modern civilization 


are being laid. A ton of earth lies 
underneath a mountain. Scattered 
through that ton in infinitesimal 
grains is just two dollars’ worth of 
copper. That ton of earth is being 
dug out of its resting place, trans- 
ported to the mill miles away, the 
infinitesimal particles of copper mira- 
culously picked out by invisible 
chemical forces, then deposited in 
great sheets by the equally invisible 
forces of the electric current, then 
shipped three thousand miles and 
again refined, then drawn into wires 
to transport the formerly wasted 
energy of a waterfall—and all these 
operations from the buried ton of 
Arizona dirt to refined copper in New 
York, done at a cost of less than two 
dollars, for there was no more value 
there. 

This amazing achievement not only 
did not interest this humanist, but he 
complained about disfiguring the 
desert by electrical transmission lines. 
Unbelievable blindness—a soul with- 
out a spark of imagination, else it 
would have seen the hundred thou- 
sand powerful, prancing horses which 
are speeding along each of those wires, 
transforming the desert into a garden 
making it possible for him and his 
kind to live and work without stand- 
ing on the bowed backs of human 
slaves as his protype has always done 
in ages past. Seen in this role, that 
humanist was neither humanist nor 
philosopher, for he was not really 
interested in humanity. In this 
picture it is the scientist who is the 
real humanist.—Robert A. Millikan, 
in the Atlantic Monthly. 
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The Electrified Farm House 
By Edith M. Chapman 


HE following by Edith M. 
Chapman, Editor Women’s 
and Home Section of the 
Ontario Farmer, was prepared 
after she had visited a number of 
homes on Ontario farms. ‘The story 
gives impressions obtained from Hy- 
dro users independently and we are 
therefore pleased to reproduce it. 


The greatest forward movement 
for home welfare in the last twenty 
years has been made not because of 
women’s advanced knowledge of 
household science, nor through the 
belated development of mechanical 
home equipment, but through the 
new attitude of men to their homes. It 
is only within the last quarter century 
that even a city man would be seen 
pushing a baby carriage or washing 
the supper dishes. Farmers were so 
busy clearing their land and building 
their barns, that little interest in 
housework was expected of them. 
And then somehow, somewhere, a 
nasty little libel on farmers was 
started. People said that they put all 
their improvements in their barns and 
none in their houses. ‘There was an 
old story that never failed to make 
a hit at Farmer’s Institute meetings, 
about a man who built a fine barn 
with running water for every cow in 
the stable, while his wife still strug- 
gled along in the house that had been 
built for his grandmother, and carried 
water from a spring at the foot of a 
hill. And when he came home from 
town one day, he found that his wife 
had called in the neighbours to help 
her, and had moved every stick of 


furniture from the house to the barn. 
She had decided that she would 
prefer to live there where things were 
convenient. 

We almost believed this story our- 
selves, once, but we have learned a 
lot since—mostly within the last year. 
For if home conveniences have been 
the slowest of modern improvements 
to come to the farm, they are coming 
now with the speed characteristic of 
everything else that has to do with 
the “‘woman’s movement.’’ Last fall 
we attended a farm women’s meeting 
in a district in Peel county where 
Hydro had just been installed. The 
women were buzzing like so many 
bees, about the merits of their new 
electric washing-machines. We found 
that most of the machines had been 
bought before the wiring of the house 
was completed. A junior institute 
bride, returning from her wedding 
trip, found her new electric washer 
waiting for her at the station, with 
another just like it for her mother. 
It was the first power washer her 
mother had ever had. So the world 
moves. 


A few days ago, on a visit to a 
number of farms in the Woodbridge 
district, we saw for ourselves what 
electricity means to the women and 
to the comfort of the whole farm 
family. At the home of Henry Ellis 
near Nobleton, hydro-power lights the 
house, runs the washing machine, the 
electric iron and toaster, and pumps 
water to a sink in the pantry and a 
bathroom upstairs. In the way of 
farm work, it lights the barn and all 
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the outbuildings, getting the hens up 
in good time on dark winter mornings, 
pumps water for the stock and runs 
the cream separator and the chopper. 
What it saves in chopping the grain, 
alone, Mr. Ellis believes pays for the 
entire running cost, and the other 
farmers we visited, who do their 
chopping at home agreed with this. 
On the Ellis farm this running cost 
last year amounted to $58,57 for the 
whole year, or $4.88 a month, an 
average of $14.64 per quarter; all 
hydro bills are paid quarterly. 

Asked about the initial cost, or the 
cost of installation, Mr. Ellis said : 
‘‘Ours would hardly be a fair estimate 
because we had a private plant before 
we put in hydro, and the wiring for 
that cost $110 for the house and $70 
for the barn. I know it cost me $60 
to change the wiring from the private 
plant to the hydro, besides the cost 
of the motor.”’ 

‘“And how do you feel about the 
‘twenty-year mortgage’?’’ we asked. 

“‘T don’t worry about that at all.”’ 
hessaids |” Pd’ wotry alot more: ii 
there was no such arrangement, and 
if some dropped out the rest of us 
would have to pay for the power they 
should be using as well as our own.”’ 

‘““We made one mistake,” he re- 
iiarked and, this’ is’ where the 
modern farmer’s concern for his home 
was so evident—“ We didn’t have the 
house wired for a stove, and we’ll have 
to have one before long,’’—and 
when his wife protested at the possible 
cost— ‘“‘wood’s getting very scarce 
around here’. One neighbour has lots 
of it and still he uses an electric stove; 
says it wouldn’t pay to take down 
good trees, and bring in a saw to cut 
them. Anyway, if a man had to do 


the cooking and the ironing in hot 
weather he’d have an electric stove 
and an iron if he could get them, no 
matter what it cost to run them.”’ 

When we asked Mrs. Ellis what 
they found most helpful in their 
equipment, she replied: ‘‘I’d hate 
to have to decide that. I think I 
like the washing machine and the 
iron best. The laundry work is quite 
a business in itself on a farm, you 
know. I might have valued the 
bathroom most, but we had a bath- 
room with a hand pump before we 
had electricity, so it wasn’t such a 
novelty. Of course we don’t feel that 
we have to save the water the same 
now that no person has to pump it. 
Then, we would hate to give up the 
lights. Farmers have to do a lot of 
work before and after daylight during 
the short days, especially if they sell 
milk and have to get it to the station 
for an early train, and it means a lot 
to have a good light at the stove and 
the sink and wherever you have to 
work, besides the safety of it, at both 
the house and the barn. It used to 
take me twenty minutes at the quick- 
est to clean and fill all the lamps and 
the lanterns every morning—that 
makes at least two hours a week 
saved.” 

The kitchen in the Ellis home is 
arranged after the increasingly popu- 
lar idea of having.a ‘“‘kitchen-dining- 
room,’’ where the table can be set 
not far from the cook-stove, and 
where a pleasant dining-room at- 
mosphere can be maintained by 
taking the ‘‘cluttery work”’ from the 
kitchen to a washroom. The “‘kit- 
chen sink’’ is set in the washroom 
close to the cupboards and right in 
front of a window looking toward the 
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orchard—farm women are coming to 
appreciate more fully the value of a 
cheerful outlook from their work- 
rooms. And the kitchen with its 
light, gaily colored walls and floor 
linoleum, a rocker at one window and 
a couch at another, and a dining table 
with a white cloth not five steps from 
range, would convert anyone to the 
custom of eating in the kitchen. 

When we spoke of the almost 
incredible change in farm conditions 
in the last twenty years, Mrs. Ellis 
said: ‘Farmers nowadays like to 
have things nice, the same as city 
people do. Another reason for the 
labor-savers is that we can’t get help 
either for the house or the farm as we 
used todo. Some of the conveniences 
that may look like luxuries are 
necessities. And who needs them 
more than the farm woman? She 
not only takes care of her house as 
the city woman does, but she’s always 
helping the man out in some way. 
Most women on dairy farms help with 
the milking part of the year at least. 
And most of us have our poultry 
flocks.’’ We found that the turnover 
from her flock—or perhaps it is her 
daughter who has charge of the 
poultry, was over six hundred dollars 
last. year, It would seem: that» it 
might be profitable, as well as more 
interesting, for a woman to let 
mechanical power do the purely mec- 
hanical things in housework, and 
to use her own hands and her time in 
such income producing work as raising 
chickens. 

It was Monday morning, and we 
found Mrs. Louis Agar, of Kleinburg, 
in the midst of her weekly washing, 
neat as a pin, unruffled as a hostess at 
afternoon tea. ‘The electric machine 


was, of course, doing the actual work. 
The washing for a family of four 
would be done in about an hour, she 
explained—not that the time mat- 
tered so much, since a woman was 
free to do other chores in the intervals 
between shifts of clothes ; and 
women didn’t get up at five o'clock 
on wash days any more just to get 
their clothes on the line before their 
neighbours. The main thing was 
that one wasn’t tired out when the 
washing was done. Whata saving of 
frayed nerves and little domestic jars 
must follow the substitution of elec- 
tric power for woman power ! 

The Agars keep about thirty cows 
and their “hydro” runs the milking 
machine, lights the house and barn, 
and runs the washing machine and 
electric iron. They have a bathroom 
but they are still using a hand pump 
with their pressure tank. ‘We're 
thinking of getting an electric range 
this summer,’ Mrs. Agar told us. 
“Mr. Agar doesn’t like to cut down 
trees for wood.’ We might have 
guessed that from the beautiful 
array of ornamental trees growing 
about the house. The running cost 
of this plant was $72.88 last year, an 
average of $6 a month or $18 a 
quarter. Of the initial cost, Mrs. 
Agar said, ‘‘We’re forgotten all about 
that. When we first turned on the 
light we felt that we had been living 
in the-darkor sears: 

At Nashville, we called on Mrs. 
James Bernath. On this farm, elec- 
tricity lights the house and barn, 
pumps the water, milks the cows, 
chops the grain, does the washing, 
keeps the water on tap in the kitchen 
and bath-room, and heats the electric 
iron and range, all at a cost of $11.35 
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a month. When asked what she 
found of most help, Mrs. Bernath said 
she couldn’t get along without any 
of them, they were ‘‘all so much 
better than the old way.’’ ‘Then she 
gave us this enlightening view. 

‘“‘T had to work hard in my younger 
days; we had quite a family and 
there was always a lot to do, so I 
appreciate these conveniences. I tell 
my girls that if I had always had 
them I would be a younger woman 
to-day. And I like to think that 
other women are getting them now 
while their children are little and 
they need the help most. You asked 
just now if we felt the initial cost a 
burden. We didn’t, because we pre- 
pared for it, and when you prepare 
for it in advance, no expenditure 
seems a burden. But sometimes I 
think it’s a fine thing that young 
people nowadays go ahead and get 
the things that they really need to 
help them and pay for them as they 
go. If one’s health is broken down 
there isn’t much hope of getting 
ahead. Ot, course. our) men, think 
that the hydro pays well for itself. 
Taking everything into account, the 
milking and the chopping with the 
rest, we are not at more expense than 
we were before.” 

In spite of Mrs. Bernath’s confes- 
sion of the burden of the years, she 
is still young in appearance and in 
spirit, a charming woman with her 
grown-up family in her fine big 
house, equipped to live in as every 
farm house should be. She remarked 
that she must get an electric vacuum 
cleaner, that she would have had one 
before, but she had a carpet on only 
one room in the house, a big parlor 
or living-room well over twenty feet 


long. The rest of the floors are 
covered with linoleum or left bare 
and varnished, so that only a chemical 
mop is necessary to care for them. 
And she has a very practical kitchen 
arrangement. When the electric 
range was put in the main kitchen, 
the coal and wood range was moved 
out to a summer kitchen with the 
electric washer, and here they have 
a most convenient laundry room 
entirely out of the way of the inner 
rooms of the house. 

Some of the more unusual equip- 
ment in R. J. Watson’s home near 
Bolton, included a combination coal 
or wood and electric range, an electric 
water heater in the bath-room, and 
electric curling tongs, in addition 
to the electric washer, iron, vacuum 
cleaner and toaster. Electric re- 
frigeration, Mrs. Watson says, is to 
be the next improvement. At the 
barn, “electricity runs the cream 
separator, the chopper and the straw 
cutter. The cost for power last year 
was $77.56, an average of $19.39 
per quarter, or $6.46 each month. 

The housewife’s first affections 
here seem to be about evenly divided 
between the hot water heater and the 
combination range. ‘‘In the summer 
time whenever we wanted a hot bath, 
we used to have to carry kettles of 
hot water up to the bathroom,”’ she 
said. ‘‘Now, by pushing a button, 
we can have a hot bath ready in a 
few minutes. With the combination 
range there is no unnecessary heat 
in the house in warm weather, but 
we still have a coal fire to heat the 
kitchen in the winter time.” 

This is a very modern house, but, 
as in the case of most farm houses, 
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the builder counted on the cook- 
stove heating the kitchen. Even 
with furnace heating becoming as 
general as it is on Ontario farms, it 
will be some time before a coal or 
wood fire can be dispensed with in 
farm kitchens in cold _ weather, 
whether the coal range is set up 
beside the electric, or built in com- 
bination with it. 

Mrs. Watson has done some rather 
clever remodelling of her kitchen. 
It was, originally, a very large room, 
considerably longer than it was wide. 
A walk ran from the lane straight 
to its door, with the result that 
everyone coming to the house entered 
through the kitchen—a custom which 
will get on the nerves of the best 
natured housekeeper sometimes. Mrs. 
Watson couldn’t move the lane and 
she couldn’t move the kitchen, so, 
at the end of the room where the 
sink and the stove were set, she had 
a space about nine feet wide by 
twelve feet long, partitioned off with 
a wall reaching not quite to the ceil- 
ing. ‘This she calls her kitchenette 
The rest of the room then becomes a 
separate dining-room, but it is only 
a step from the stove and general 
working centre. 

Another thing that we noticed in 
this house was the beauty which 
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comes automatically to an electric- 
ally lighted home in the way of 
shaded lamps. Many of these may 
be hand-made at home; their effec- 
tiveness every woman knows. 

Some other appliances which may 
be in general use on electrified farms 
but which seemed rather unique to 
us, are at work on Elmer Rothwell’s 
place at Lefroy. We could not visit 
this farm but we talked to Miss 
Rothwell and found that in addition 
to having electricity pump the water 
for the house and barn and run the 
chopper, the fanning-mill, the cream 
separator, the washing machine and 
electric iron, they are having most 
satisfactory service from a battery 
charger, to recharge the batteries of 
the car and the radio, a furnace 
blower which enables them to burn 
the cheaper fine coal, and maintains 
an even temperature in the house 
day and night, and a hydrant on the 
lawn, making it the work of a few 
minutes to water the garden with a 
hose where they used to have to 
carry water by pailfuls or let the 
plants go thirsty in hot weather. 
We suppose this hydrant can also 
be. used for fire: protection. ¢ 2, «Cer-- 
tainly we’re living in fast changing 
times in the country. 
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Oscillograph Recording Apparatus for Toronto- 
Leaside Transformer Station. 


By G. D. Floyd, Testing Engineer, Electrical and 
Testing Dept., H.E.P.C. of Ont. 


N addition to the ordinary 
metering equipment found 
in High Voltage Sub-sta- 
tions of large capacity is 
now being installed in ‘Toronto- 
Leaside Transformer Station. This 
is a multi-element oscillograph, cap- 
able of recording magnitude and wave 
form of 9 electrical quantities, either 
voltages, current or power. 

The installation of this apparatus 
at the above station was proposed in 
order that data might be obtained 
covering the variation and duration 
of disturbances such as occur in a 
station when flashovers on lines, or 
other abnormal conditions arise. The 
importance of the Toronto-Leaside 
station as a tie-station between two 
large systems whose generating sta- 
tions are separated by relatively long 
distances, requires that all informa- 
tion regarding the operation of the 
systems during and immediately fol- 


| lowing abnormal conditions should 


be ascertained. As these abnormal 
conditions are usually of short dura- 
tion and cannot be accurately re- 
corded on the ordinary graphic instru- 
ments to be found in sub-stations, the 
oscillograph is the only instrument 
available. 

The multi-element instrument 
which is now being installed at 
Leaside has been designed so that it 
may be easily installed as a semi- 
permanent piece of equipment in a 
station to record the abnormal volt- 
ages, currents and power swings which 


occur immediately following a fault 
on the systems connected to the 
station. When installed in this way, 
it is fully automatic and will start 
making a record immediately follow- 
ing a chance disturbance, if this 
disturbance is of such a nature as to 
operate the relay which starts the 
instrument. 

This instrument has also been 
designed so that it may be used as a 
portable piece of equipment to mea- 
sure and record any quantities desired 
on what is known as a staged test. 
When used in this way, it is not 
usually started automatically but 
rather itself starts the phenomena 
which it is desired to record. This 
may be the closing or opening of a 
circuit breaker, the operation of a 
relay, the starting of a motor or 
generator, or any condition associated 
with the quantities which are to be 
recorded. 

The instrument itself and a number 
of its accessories are shown in /7g. I. 
The main unit is contained in a box 
25 in. long, 11 in. broad, 91% in. high. 
This box contains the complete opti- 
cal system including the lamp for 
furnishing illumination to the vi- 
brator mirrors, the six vertical ele- 
ments and three horizontal elements, 
series resistors for each element, 
control for the lamp and driving 
motor and control for the operation 
of the shutter which is used when 
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Two film holders are provided, 
these are both daylight loading and 
are known as the rotating drum film 
holder and the long film holder. The 
first is shown attached to the front 
of tue, oscitlosraphimerds. 7. “Lhe 
second is shown at the right-hand 
rear. The rotating drum film holder 
is used when short exposures are 
desired, the record on this film being 
limited to 101% in. in length. The 
long film holder is used when a record 
of several seconds duration is desired, 
and is designed to take film up to 
24 ft. in length. 

AS Awide! Gvariationueinn speed. of 
recording is provided by suitable 
control on the driving motors, and 
by step pulleys on the driving head. 

Two motors are provided, an a.c. 
motor which is shown in the figure, 
and a d.c. motor, not shown. The 
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Multi-element Osctllograph and accessories 


a.c. motor is driven from an ordinary 
service outlet and there is also a 
transformer which steps the voltage 
down to approximately 6 volts which 
is applied to the incadescent lamp in 
the main unit. The driving motor 
is back geared and has step pulleys 
so that a wide variety of speeds may 
be obtained. The d.c. motor has 
field control and is operated from a 
6 volt lead cell battery, which is also 
used to operate the lamp when the 
d.c. motor is used. The use of a 6 
volt battery makes the instrument 
very portable in that it can be used 
in stations where no direct current 
is available, and on tests where the 
a.c. service in the station may be 
interrupted. 

In many investigations, it is not 
necessary to record the quantities 
being investigated, and where visual 
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examination only is desired, a polygon 
of mirrors driven by the driving head 
of the instrument is used. The 
polygon of mirrors for this instru- 
ment is shown at the right of Fvzg. 1. 
It is attached to the front of the 
instrument in place of the film holder 
and rotated at suitable speed; the 
vibrations of the beams of light from 
the galvanometers being projected 
on the mirrors, are shown as the 
wave form of the quantities being 
studied. 

The standard vibrator has a natural 
period of between 5,000 and 6,000 
cycles per second, and requires ap- 
proximately 0.12 amperes for 1 inch 
deflection. ‘This sensitivity requires 
that if a voltage is to be measured, 
relatively high resistance must be 
placed in series with the elements if 
the voltage is of any magnitude. 
Similarly, if a current record is 
desired, it is imperative that a shunt 
be used to carry the main current, 
and the drop across this shunt 
measured on the element, if the 
current is of any magnitude. 

Two types of wattmeters are avail- 
able, the first a single-phase watt- 
meter which measures and records 
the instantaneous watts correspond- 
ing to the current and voltage im- 
pressed across it. The wattmeter is 
uniform in size with the current and 
voltage elements and can be accom- 
modated in the space required for one 
of the latter, but it has an electro- 
magnetic field instead of a field 
produced by a permanent magnet, 
which is the source of field for the 
current and voltage elements. 

A polyphase instantaneous watt- 
meter unit is also available, uniform 
in size with the current and voltage 


elements which will measure the 
polyphase instantaneous watts of any 
circuit to which it is connected. 
The wattmeter elements incorpor- 
ated in this oscillograph are extremely 
useful, and are a new departure in 
oscillograph recording apparatus. 
This brief description cannot go 
into detail into any of the parts of 
the oscillograph, and is intended only 
as an outline of its main features. A 
detailed description of the instrument 
and its operation is given in the 
Electric Journal for October, 1927. 
The following outline of a typical 
staged test will illustrate how the 
oscillograph is used to record various 
quantities. Assume, that it is desired 
to record the building up of fault 
current and the operation of a relay 
when a circuit breaker is closed in on 
a fault. The voltage on the system 
may be recorded on a voltage element, 
the fault current on a current element 
through a current transformer con- 
nected in the phase in which the fault 
occurs, the time of closing of the relay 
by looping a current element in series 
with the contact of the relay. If the 
total time during which the fault is 
on the system is known roughly and 
is relatively short the speed of record- 
ing may be set so that the whole 
record may be taken on a short film. 
The shutter operating mechanism on 
the oscillograph has a switch asso- 
ciated with it which can be closed at 
any pre-determined time before the 
shutter opens. This switch may be 
associated with the circuit closing 
control of the circuit breaker, and 
set so that the shutter will open after 
a certain time has elapsed. In this 
way, the time lag of the closing of the 
circuit breaker is allowed for. All 
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Fig. 2. 


these connections and adjustments 
having been made, it is only necessary 
to close a switch on the oscillograph 
and all operations after that take 
place automatically as follows,— The 
switch associated with the shutter 
mechanism initiates the closing of 
the circuit breaker. Just previous 
to the time when the contacts of the 
circuit breaker make, the shutter on 
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the oscillograph is opened and the 
normal quantities which are being 
recorded are allowed to start a record 
on the film. As the circuit breaker 
closes establishing the fault, the 
abnormal quantities are recorded, and 
if the fault has been removed by the 
relay before the completion of one 
revolution, (Ol) the sfitneu taee steliy 
operation and the interruption of the 
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current are also shown. After one 
revolution has been completed, the 
shutter operating mechanism closes 
the shutter and extinguishes the lamp. 
It is essential that the lamp circuit be 
interrupted as the lamp is operated 
above its normal voltage while the 
exposure is being made. 

Fig. 2, shows a typical record ob- 
tained in the manner just described. 
The first few cycles of the normal 
condition before the establishment of 
the fault are shown at the extreme 
left of the film. The fault continued 
for 6 cycles and was then interrupted, 
and the record showed the re- 


establishment of normal voltage on 


the various phases recorded. 

Fig. 3 shows a record taken on a 
test of a sensitive pilot wire protec- 
tive system. ‘This record shows the 
instant the fault was established, the 
amount of fault current flowing, the 
amount of current flowing through 
the pilot wire relay, the instant the 
pilot wire relay contacts closed and 
the instant that trip current was 
applied to the circuit breaker which 
cleared the fault. The time for 
clearance of the fault was also shown. 
The bottom record is most interesting. 
This shows the time when the pilot 
wire primary relay contacts closed at 
a station three miles away from the 
location of the oscillograph. Six 
quantities are recorded on this oscil- 
logram which is only 3% inches in 


width. Each quantity can be easily 
distinguished and the value of the 
quantity scaled off with reasonable 
accuracy. ‘The time during which the 
short circuit was on was approxi- 
mately three-quarters of a second so 
that it will be appreciated that no 
indicating instrument could be de- 
pended upon to measure a quantity 
which existed for so short a time. 
Furthermore, the current through the 
primary relay was approximately 62 
milliamperes, which would require a 
very sensitive indicating meter to 
read. It is, however, easily recorded 
on the oscillograph, and has its wave 
form as well as magnitude recorded 
permanently. 

This instrument has proved very 
useful indeed on a number of staged 
tests in a field in which the ordinary 
indicating instrument would have 
been unsatisfactory. When it is in- 
stalled for automatic operation in 
Leaside Station, it is expected that 
the records obtained from it will be 
equally as useful. The record of 
fault current, power swings, and 
voltage changes during and after the 
occurrence of a fault on the system 
taken with the relay operations occur- 
ring should give a fairly authentic 
story as to the duration and location 
of the fault, and furnish other in- 
formation which is extremely valu- 
able in studying the cause of the dis- 
turbance and its effect on operation. 
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Recent Visitors 


On May 7th and 8th we had two 
distinguished visitors in Sir Andrew 
Duncan, Chairman of the Central 
Electricity Board of Britain, and Mr. 
Archibald Page, Chief Engineer and 
Manager. Sir Andrew Duncan and 
Mr. Page are making an extensive 
visit to Canada and the United States 
for the purpose of obtaining first-hand 
information regarding the methods 
used on this continent in distributing 
electric power to the consumers. Our 
visitors were much interested in the 
activities of the Commission, and in 
the remarkable results shown by the 
low rates. The transmission system 
used by the Commission, and especi- 
ally the 220 kv. station at Leaside 
received their interested attention, 
as did also a visit to several farms 
close to the City of Toronto where 
electric service is being used to ad- 
vantage. 

On May 8th arrangements were 
made to take the visitors to Niagara 
Falls and included in the party were 
Sir Andrew and Lady Duncan, Mr. 
and Mrs. Page, and Mr. Fred Morrow 
of Toronto. Mr. Jackson, Manager 
of the Queen Victoria Niagara Falls 
Park Commission, acting on instruc- 
tions from Premier Ferguson, ar- 
ranged for luncheon and also for a 
sight-seeing trip for the ladies. Sir 
Andrew, Mr. Page and Mr. Morrow 
visited the three generating plants of 
the Commission, and the entire party 
appeared to enjoy the day very much 
indeed. 

The Central Electricity Board of 
Britain has up to the present time 
confined its activities largely to the 
generation of electric power at large 
steam stations advantageously situ- 
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ated, the distribution of power to 
municipally owned plants and also to 
private companies having franchises 
for the distribution of electricity in a 
number of municipalities throughout 
Great Britain. The project is fin- 
anced entirely by the Government, 
and the object is to eliminate as much 
as possible the very large number of 
small inefficient steam plants located 
in almost every municipality. The 
procedure followed by the Power 
Board appears to be to go to a muni- 
cipality or a company which is 
operating its own steam plant and 
guarantee to supply power from the 
Government stations at a price not 
more than it is costing them with their 
own plant. We are advised that the 
results are entirely satisfactory and 
the general public are now fairly 
well convinced that the Power Board 
of Britain is carrying out very success- 
fully the work which it set out to do. 

The generating stations are not 
located at the coal mines, but at 
points to which coal can be readily 
shipped by boat. Where large quan- 
tities of power are transmitted, high 
tension transmission is used at a 
voltage of 132,000. 

One of the great difficulties in 
distributing power in the munici- 
palities in Great Britain is the fact 
that the people insist that all the 
wires must be placed underground. 
This, of course, results in a very high 
capital cost for distribution system 
and naturally increases the rates very 
considerably. ‘The public appears to 
be very much afraid that overhead 
power circuits may come in contact 
with communication wires, or falling 
on roadways may do damage to 
persons and property. This fear, of 
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course, we in this country know to be 
entirely unfounded as there is no 
particular danger in carrying circuits 
on overhead pole lines in this country. 
and until the prejudice against power 
conductors on pole lines is broken 
down the rates to the consumers will 
remain considerably higher than in 
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Mr. R. C. McCollum, Municipal 
Auditor, and Mrs. McCollum have 
just returned from a three weeks’ 
visit to Bermuda. Mr. McCollum’s 
health is very much improved and he 
is again at his desk. They travelled 
via Halifax and St. John, and the 
new Canadian National boats, Lady 
Nelson and Lady Rodney, and revort a 
very enjoyable trip, the boats being 
the last word in spacious comfort 
for the passengers. 

The most interesting report brought 
back by Mr. McCollum, from a Hydro 
standpoint, was an account of the 
local electric service, which has a 
distributionsystem covering the entire 
22 square miles of coral rock which is 
Bermuda. 

The energy is produced from oil 
fired boilers, and condensed sea water, 
there being no fresh water on the 
Island except the rain water which is 
collected on the roofs for drinking, 
cooking and laundry purposes. 
Energy is sold at a shilling or 24 cents 
per kilowatt-hour, with a special low 
rate for domestic appliances, such as 
pumps, ranges and refrigerators, when 
separately metered, of 14 cents per 
kilowatt-hour. An ordinary month’s 
bill for electric service for a 100 room 
hotel runs about $250.00. 


Mr. R. E. Jones, Distribution 
Section, Electrical Engineering De- 
partment, H.E.P.C. of Ontario, was 
this year awarded the Section Prize 
for the best paper given at the 
Toronto Section of the American 
Institute of Electrical Engineers. 
The amount of the prize was $20.00, 
the title of Mr. Jones’ paper being 
“Rural Distribution.”’ Mr. Jones is 
to be congratulated on the success of 
his effort. 
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J. Hossie Thompson 
Mitchell, Ont. 


On the morning of Wednesday, 
April 24th, the Town of Mitchell 
lost one of her most prominent and 
beloved sons in the death of James 
Hossie Thompson, after a very brief 
illness. The late Mr. Thompson 
was born in Mitchell 50 years ago, a 
son of the late Walter Thompson, an 
early pioneer in the district, and since 
the death of his father carried on a 
flour and feed business under the 
name of Walter Thompson and Son. 

Mr. Thompson was a firm believer 
in the principles and a staunch sup- 
porter of public ownership, and in- 
terested in all matters appertaining 
to the welfare of the town. Since 
1920 he was a member of the Public 
Utilities Commission, serving as its 
Chairman for seven years. He was 
also a former president of the Board 
of Trade. 

The funeral, which took place on 
Sunday, April 28th, was one of the 
largest in the history of Mitchell, 
when the whole populace seemed to 
have turned out in respect of the 
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departed. Among those who at- 
tended were the members and ex- 
members of the Public Utility Com- 
mission, the Town Council, the local 
fire company, the Board of Trade and 
the town band, while the town bell 
was tolled during the procession to 
the cemetery. 

To his widow, his two sons, Walter 
and Fred, and his four brothers and 
two sisters, who survive him, we 
extend our deepest sympathy. 


Universal Safety Broadcast 


In the April BULLETIN, we an- 
nounced a series of radio talks being 
given on Saturday evenings over the 
network of the National Safety 
Broadcasting Company, known as 
the Universal Safety Series. These 
programmes are being broadcast at 
7.15 p.m. Eastern Daylight Saving 
Time. Some of the stations partici- 
pating in the series are WEAF—New 
York, WEEI—Boston, WTIC—Hart- 
ford, WJAR—Providence, WT AG— 
Worcester, WCSH—Portland, Maine, 
WGY—Schenectady, WGR—Buffalo, 
WCAE—Pittsburg, WWJ—Detroit, 
and WCFL—Chicago. 

The remaining programmes of the 
series, after this month, are an- 
nounced as follows : 

June 1—‘‘ Making our Highways 
Safe.”’ Miller McClintock, Director, 
Albert Russell Erskine Bureau, Har- 
vard University. 

June 8—‘‘ Enforcement as an Aid to 
Safety.”’ Grover A. Whalen, Com- 
missioner of Police, New York City. 

June 15—‘‘The Automobile and 
Safety.”’ (Speaker to be announced.) 


June 22—‘‘Safety on the High 
Seas.”’ Joseph E. Sheedy, Executive 
Vice-President, U.S. Lines. 

June 29-—-‘‘Safety in the Air.” 
(Speaker to be announced.) 

July 6—“ Safety and the Worker.”’ 
Hon. James J. Davis, Secretary of 
Labour. 

July 13—‘‘Summing Up.” (Speaker 
to be announced.) 


The Little Switches 


The little switches in my home 
Are truly friends to me. 

A touch on one—and there is light 
Where darkness used to be. 


Another little switch controls 
My heater’s cheery glow ; 
And one does duty every time 
My washer starts to go. 


I touch another switch and feel 
My fan’s cool, bracing air ; 

And one IJ touch when I would have 
A warm blast dry my hair. 


And there’s a switch that operates 
The pad that warms my bed ; 

And one that gives me current when 
I want to toast my bread. 


I know that everyone who reads 
My tribute will agree, 

The little switches in my home 
Are truly friends to me. 


—G. T. EVANS in Edison Monthly. 
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Largest Chimney in America 


The tallest reinforced concrete 
chimney on the American continent 
was erected in 1927 at the plant of 
the Horne Copper Corporation, Nor- 
anda, Rouyn district, Quebec. It 
is 422 ft. 6 in. high from the base to 
the top of the shaft, and 18 ft. in 
diameter inside the lining at the top. 
This height exceeds by 13 ft. 6 in., the 
previous record height of 409 ft., of 
two reinforced concrete chimneys 
erected at Trail, B.C., in 1924-25. 
The base of the chimney is 883 ft. 
above sea level, and is supported on a 
foundation of solid rock. It pro- 
duces draft for and carries off dust 
and gasses from four roasting and two 
reverberatory furnaces, and two con- 
verters. Its base consists of a con- 
crete ring 17 ft. 6 in., deep and 35 ft. 
outside diameter and 23 ft. inside 
diameter, being steel reinforced, and 
the shaft, which is designed to with- 
stand effects of acidic gasses within, is 
for a capacity of 550,000 cu. ft. of gas 
per minute at temperatures from 300 
to 400 degrees Fahrenheit. — Manu- 
facturing and Industrial Engineering. 


We learn that the International 
Nickel Co., has under construction at 
the present time at Copper Cliff, 
Ontario, a chimney of even. greater 
proportions. ‘This will have a height 
of approximately 600 ft. and a shaft 
of approximately 50 ft. diameter. 
This is for use in carrying off gasses 
from the smelters. 

The foregoing are further evidences 
of the development taking place in the 
large mining areas in the Provinces of 
Ontario and Quebec in Canada. 


SUMMER CONVENTION 
Q.M.E.A. and A.M.E.U. 


at 


BIGWIN INN 
Lake-of-Bays, Muskoka 


On 


JULY 3, 4, and 5, 1929 


Special train will leave Toronto, 
Tuesday evening, July 2, at 11.00 
Standard Time. 


Railway and boat fare, $10.00. 


Make railway reservations with 
your local C.N.R. Agent. 


Reduced fares from any point for 
LOborsuore. 


Hotel rates, 
extras. 


$7.00 per day, no 


Write Mr. Frank Mahony, c/o 
Canadian General Electric Co., Ltd., 
212 King St. West, Toronto, 2. for 
hotel reservations. 


Motorists drive to Norway Point 
for ferry to Hotel. 


One convention session each day. 
Land and water sports, Prizes. 


Entertainment for ladies. 


mee Re Oe Co Mr. 
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THypro News {res 


Central Ontario System 


The municipality of Belleville is 
now carrying on negotiations with the 
Commission for the purchase of the 
local distribution system and an 
agreement of sale is now being pre- 
pared. 

* * * * 

The municipality of Oshawa will 
vote on the purchase of their electrical 
distribution system and gas plant 
next June. 

* * * * 

The Hamilton Cotton Co., will 
occupy the old factory building of the 
Dominion Combing Mills in Trenton 
and will take approximately 600 
horsepower. 

* * * *k 

Over 20 miles of rural line are now 
being constructed in the Belleville 
Rural District and about 10 miles of 
additional line is probable in the near 
future. 

* *k * *k 

The Campbellford Rural District 
has for many years remained station- 
ary as the municipality of Campbell- 
ford has operated a number of private 
lines in the district. Increasing den- 
sity of customers on the existing lines 
has resulted in a considerable reduc- 
tion of rates and about five additional 
miles of line will be built this summer. 


Niagara System 


The present capacity of Caledonia 
Distributing Station is being increased 


by the addition of 1—300 kv-a., 3- 
phase transformer. 

The increased capacity is rendered 
necessary by a substantial growth in 
the consumers in the Caledonia 
R.P.D., together with the normal 
increase in the load taken by the 
Village of Caledonia. 

* * * * 

A new Distributing Station has 
been completed near Vinemount in 
Saltfleet Township. This is fed by 
a new 18,200 volt line which is being 
constructed from Hamilton Station, 
the distance being approximately 10 
miles. It will supply power to a large 
quarry in the vicinity and will also 
supply the easterly section of Salt- 
fleet R.P.D., the load in the Saltfleet 
District having grown to such an 
extent that the present rural Station 


near Hamilton Station is loaded to 


capacity. 
* * * * 

Four 1,500,000 kv-a. rupturing 
capacity breakers are being installed 
on the 110 kv. lines at the Bridg- 
man-Davenport Transformer Station, 
Toronto, replacing smaller breakers. 
At the Wiltshire Ave., Transformer 
Station, a fourth bank of 3, 5000 kv-a. 
transformers is being installed, to- 
gether with the necessary extensions 
of steel structures and oil and water 
systems. 

* * * *K 

Arrangements are under way for 
the erection of a 13,200 to 4,000 volt 
substation on a site facing the Weston 
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Road about 24 miles north of the 
Town of Weston and a short distance 
south of Albion Road, the site chosen 
being in a sub-division in North York 
Township known as Albion Park. 
The station will be the semi-outdoor 
type with two 300 kv-a., 3-phase 
transformers placed outside, the 
13,200 volt and 4,000 volt wiring as 
well as the 13,200 volt disconnects 
and protective equipment being car- 
ried on a galvanized steel structure. 
A small brick building is to be 
erected to house two 4,000 volt feeder 
panels each carrying an oil switch 
together with ammeters, a curve- 
drawing kilowatt demand meter and 
a curve-drawing reactive kilovolt 
ampere meter. One of these feeders 
will serve the Thistletown district of 
Etobicoke Township with an initial 
load of about 250 h.p. ~The . other 
will serve the section of North York 
Township adjacent to Weston, the 


initial load expected being about the 
same as on the Etobicoke Township 
feeder. | 

Power will be delivered to the 
station over a branch line about one 
mile long, tapping the 13,200 volt 
circuit from York Station which feeds 
stations at Islington, Weston, Wood- 
bridge and Kleinburg. 


*K *K * * 


Ottawa System 


Work has been commenced on the 
erection of a 110/11 kv. transformer 


station on the site of No. 3 substation 


of the Ottawa Hydro Electric System. 
This station will have an_ initial 
capacity of three 3,000 kv-a. trans- 
formers with one spare unit. All 
equipment will be installed outdoors 
and it is expected that the station 
will be completed about October Ist 
next. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 


180 


TT 
HUVUEARTOORLOORRAU ELTON ORO UORT AND 


THE BOLCETIN 


ut ee nn 


MTT TTTVAT | PUMA ATUAAVTNGGTATTOOAAATNREATOGAATITOOTHTUOATTTURATV OOOH TOOT TATTTT 
Ha WANT TT LARA Ul Hl} WAIT AL 


What to Expect 


When Buying Electric Lamps 


Satisfaction 
Efficiency 
Long Life 
Economy 


These qualities are all built into the Hydro 
Lamp, so they are bound to be given out. 


Hydro Lamps are Factory inspected and 
tested by Hydro Engineers and experts. 


IT PAYS TO BUY THE BEST Loo”: for this 
label on the 


BUY HYDRO LAMPS 2s you 


uy. 
HYDRO-ELECTRIC 
POWER COMMISSION 
OF ONTARIO 
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Double Circuit, 110 ky. Line from Niagara 
River to St. Thomas. 


KA.ONSTRUCTION was com- 
- pleted, and the equipment 
) placed into service during the 

week-end of June 8th, of the 
new double circuit 110,000-volt steel 
tower line from the Niagara River to 
St. Thomas. ‘This work-was started 
late in 1928, and has been carried 
through continuously since that time, 
except for about a month in the spring 
when the weather conditions render- 
ed the line almost inaccessible, 

The towers are normally 97 feet 
high overall, spaced approximately 5 
towers to the mile. The standard 
tower weighs 12,800 lbs., the total 
weight of steel being of the order of 
7,000,000 Ibs. 

The power conductor on the line is 
steel-reinforced aluminum, 605,000 
cir. mils in area, or .953 inches outside 
diameter. This conductor weighs 
approximately 4,200 lbs. per mile, 
the total weight of power conductor 
in the two circuits being 2,650,000 Ibs. 
The ground conductor is 5/16 in. 
galvanized steel cable. 


Lines of this type of construction 
cost approximately $16,000 per mile, 
representing a total expenditure of the 
order of one and three-quarter million 
dollars. It appears that the cost of 
this line will be well within the 
original estimated cost. 

These circuits provide a direct 
supply from the generating stations 
on the Niagara River’ to the St. 
Thomas ‘Transformer Station, and 
irom tere to. the stations west. 
They will enable an arrangement of 
the 110,000-volt systen to be made, 
whereby the transformer stations west 
of Dundas will be split into two sepa- 
rate sub-systems, the stations between 


Dundas and London, 17.e., on the 
“Toop”, in one sub-system, the 
western stations on the other. Volt- 


age requirements of both sub-systems 
may then be regulated independently 
at the generating stations, enabling 
the conditions required at a distant 
station, for instance at Kent or Essex, 
to be more nearly met, without con- 
flicting with the requirements at a 
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near station, say Guelph or Brant. 
The improvement in operating con- 
ditions under this new arrangement 
will be of great benefit to all these 
stations. 

While these sub-systems will nor- 
mally be separate, the tie between 
London and St. Thomas will always 
provide an emergency connection, 
enabling the reserve capacity of the 
“Loop” lines to assist the west in 
times of trouble, or vice versa. 

This new line is 105 miles in length, 
from the east bank of the Welland 
Canal at Allenburg to St. Thomas. 
At the former point it connects to 
existing circuits for connection into 
the generating stations. 


e 
S 
x 
Ss 
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Thomas 110 kv. line, looking east across Grand River. 
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Setting Poles by Dynamite at Wasaga Beach 


By D. T. Flannery, Municipal Engineering Dept., 
H.E.P.C. of Ont. 


\HE rising waters in the Great 
Lakes have encroached on 
Wasaga Beach, one of the 
most popular summer resorts 

on Georgian Bay, to such an extent 
that the famous motor speedway 
along the beach has practically dis- 
appeared. /zg. 1 shows a light which 
was erected at the turn from the 
beach to Elmvale for the guidance of 
motorists not familiar with the dis- 
trict, and when it is pointed out that 
the route of motor traffic was some 
seventy-five feet from this pole some 
idea may be gathered as to the effect 
of the high water. 

This summer resort has had the 
advantage of electric service since the 
summer of 1923, being served by a 
line from the end of the Stayner dis- 
tribution system where the voltage is 
transformed from 4,000 to 8,000 volts. 


Fig. 1—The road is gone, only the 
light remains. 


When the construction of lines 
along the waterfront was undertaken 
an effort was made to secure infor- 
mation as to the high water marks 
along the shore and the pole line 
was located well up on a sand ridge 
considerable distance from high 
water. 

Due to the combination of high 
water and strong winds during the 
spring, the shore line gradually re- 
ceded, with the result that the pole 
line was dangerously close to the 
water’s edge. 

On May 16th a very high wind 
from the north-west arose and reports 
were received that a number of the 
poles were leaning badly. An effort 
was made to support these poles 
temporarily, as shown in Fvzg. 2, and 
while a number of poles were saved 
from falling, it was impossible to 


‘protect the entire line, and when the 


storm subsided some fifty poles were 
down and a great number under- 
mined as shown in F7g. 3. 

The fence posts, visible in Fzg. 3, 
have been exposed to view for the 
first time in many years. Enquiries 
among the older residents of the 
district disclosed the fact that this 
fence originally was part of an 
enclosure used for pasture lands. 

A careful study of the situation was 
made and it was decided to reset the 
poles which were down or under- 
mined in their original locations, 
observations having indicated that 
future storms would tend to build up 
the beach rather than to wash away 
additional sand. 
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Fig. 2—Undermined pole with 
temporary supports. 


A construction crew was rushed to 
the scene, but due to the proximity of 
the water, it was found impossible to 
dig to a depth of more than twelve to 
eighteen inches before trouble was 
experienced with sand and water 
flowing into the hole as rapidly as it 
was excavated. 

Wooden barrels and standard steel 
digging shields were employed but did 
not overcome the difficulties encoun- 
tered, as the barrels collapsed under 
the pressure and it was almost impos- 
sible to remove the steel shields once 
the hole was dug to the required 
depth. Four sets of blocks were used 
and it was finally necessary to fasten 
the rope from one set of blocks to 
the truck before the shield could be 
removed. 

The net result of the first day’s 
operation was three poles erected and 
as the task involved the resetting of 
approximately four miles of line it 


was readily seen that other methods 
would have to be devised. 

Some months ago the ‘Technical 
Press had a brief notation to the 
effect that poles were being set 
through swamp lands in Florida by 
means of dynamite, but no details 
as to the procedure followed were 
given. As it was essential that 
service be resumed as speedily as 
possible, it was decided to carry out 
some experiments with dynamite. 

Six sticks of 60 per cent. stumping 
powder were secured and preliminary 
experiments carried out which proved 
that poles could be successfully set 
by this means. 

The procedure which was finally 
adopted was to dig a hole approxi- 
mately twelve inches deep and then 


Fig. 3—Undermined pole, fence was 
completely buried for many years. 
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force a seven foot length of 1144 inch 
pipe in the wet sand to a depth of six 
or seven inches. 

The pipe was then we with water 
and by means of a 34 inch pipe the 
sand and water pumped out. As the 
sand and water was pumped out it was 
found that the 114 inch pipe could be 
forced by hand to its full depth of 
seven feet. 

One stick of dynamite and three 
Sticks, 01 200 per ccent iestmmping 
powder were inserted in the 114 inch 
pipe and held in place by means of a 
wooden rod while the pipe was with- 
drawn. ‘This left the charge in the 
wet sand approximately five feet 
below the surface. 

The pole which had been roughly 
pointed at the butt with an axe was 
then erected directly over the charge 
and held in position by means of rope 
guys attached to the top and running 


~ in four directions. 


When the charge was fired, the pole 
rose vertically from six to twelve 
inches and then settled in the hole to 
a depth of approximately six feet. 

It was necessary then to line the 
pole up with the others immediately, 
as the wet sand soon flowed back 
around the pole, making very little 
back-filling necessary. 

Fig. 4 shows the result that may be 
expected from this procedure. In 
taking this photo two exposures were 
made on the one negative, the first 
with the pole set on the ground 
directly over they charge, “and the 
second immediately after the charge 
was fired. The difference in. the 
elevations of the cross-arm indicates 
the depth to which the pole settled. 

The procedure outlined proved 
most satisfactory, and enabled night 
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Fig. 4—Double exposure photograph 
showing pole before and after 
firing charge. 


service to be resumed on the sixth 
evening after the storm. When it is 
taken into consideration that by 
digging it was impossible to set more 
than three or four poles per day, this 
may be considered in the nature of a 
record. 


While most satisfactory results were 
obtained in resetting poles which 
were washed out entirely, difficulties 
were encountered when an attempt 
was made to lower poles which had 
not been entirely undermined but 
which were left standing with two or 
three feet of the pole in the ground. 


After making several experiments 
in resetting poles which were left 
standing, it was found that the most 
satisfactory method was to remove 
the poles entirely by means of a pole 
jack and set as described in this 
article. Z 

In conclusion it may be pointed out 
that where flowing sand or quick sand 
is encountered, poles may be set far 
faster and most economically by 
means of dynamite, where due pre- 
cautions are taken. One of the most 
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essential precautions is to use two 
detonator caps in each charge to 
ensure an explosion of the charge. 


Eugenia Hydro-Electric 
Association Meeting 


The annual meeting of the Eugenia 
Hydro-Electric Association was held 
this year on June 12th at Eugenia 
Falls and the representatives of the 
various municipalities were the guests 
of the Hydro-Electric Power Com- 
mission at both luncheon and dinner 
in the evening. 

The executive Committee held its 
regular meeting during the morning, 
and the general meeting of the Asso- 
ciation was held at the pavilion in the 
park during the {aitermoon.  , Mr- 
C.J. Halliday ofiGhestey savas elected 
President of the Association and Mr. 
W. H. Gurney of Wingham, Ist Vice- 
President, and Mr. C. C. Elvidge was 
re-elected as Secretary Treasurer. 
Dr. G. S. Fowler, of Teeswater, the 
retiring President, was elected to the 
Executive as well as Mr. F. W. Bourn 
of Grand Valley, and Mr. S. Arm- 
strong of Hanover. After the Secre- 
tary-Treasurer’s report was read both 
the retiring President and President 
elect addressed the meeting and re- 
viewed the progress of Hydro in the 
district, stressing the advantage of 


public ownership. Both speakers ap- 
pealed for the support of all the 
municipalities in carrying out the 
Hydro policy throughout the district 
and emphasized the necessity of all 
of the municipalities working to- 
gether for the good of the common 
cause. 

After the general session had ad- 
journed, an inspection was made of 
the dam, head works, pipe lines 
and generating plant of the Eugenia 
Development, which was followed by 
an open-air dinner in the park. After 
the dinner, the Resolutions Com- 
mittee made its report through its 
Chairman, S. F. Ballachey of Paisley, 
and the meeting was addressed by 
Mr. T. C. James of the Municipal 
Engineering Department of the Com- 
mission concerning future power de- 
velopment for the district, and by 
Mr. Wills MacLachlan on Accident 
Prevention. On the whole, the meet- 
ing was entirely successful, and the 
various delegates expressed them- 
selves as well pleased with the results 
of same. 

The open air sessions in the Eugenia 
Park and the inspection of the 
Eugenia Development made an ideal 
setting for a gathering of this kind, 
and representatives of the various 
municipalities were able to obtain a 
close-up impression of the develop- 
ment from which the entire district 
is served. 
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Application of Hydro to Rural Electric Service 


Chopping Mill, 10 h.p. motor driving 15 in. single- 
head chopper. 


FTER the flood conditions 

in the middle of April, a 

number of requests were 

received for temporary or 
permanent service to mills which had 
suffered by having the dams break 
at one or more points. One of these 
applications was for permanent elec- 
tric service as an auxiliary to the 
water power in the Bruce mill north 
of Unionville in the Markham rural 
power district. It is claimed that 
there is 24 horse-power available from 
the water power with a 16-foot head. 


f 


This head, of course, varies with the 
levels in the pondage. ‘The mill has 
been in operation for over 90 years 
and the power up to the present time 
has always been supplied by water. 

As the Commission had only a 
single-phase line to this property 
giving’ service for lighting and do- 
mestic uses in the house and lighting 
in the mill, the other wires of- the 
three-phase line being more than four 
miles away, we advised that in order 
to have service supplied at once, it 
would be necessary for the mill to 


Fig. 1—Corner tn mill showing the motor installation. 


188 


confine the uses to those which could 
be supplied single-phase. It was 
recommended that a 10-horsepower 
motor be installed, belted direct to the 
15-inch chopper as a_ temporary 
arrangement to tide them over in an 
emergency until the dam was repaired 
and that a 5-horsepower motor be 
installed to drive the elevators and 
cleaners which are used for cleaning 
seed, grain and wheat for the flour 
mill. Later this motor is to be in- 
stalled in a permanent location so that 
it will drive to the main line shafting 
working with the water wheel. 

This is the first installation we 
know of in Ontario where a 10-horse- 
power drive has been applied to a 15- 
inch’ <chopperayrlimeuiascase it was 
recommended that for the temporary 
service at least the chopper be driven 
at a speed of about 1,500 rev. per min. 
The motor pulleys available resulted 
in finally driving the chopper at 1,700 
rev. per min., although this did not 
meet with the approval of the miller 
who thought he should have a speed 
of at least 2,500; However, when 
ready to operate, he did not hesitate 
to start with the chopper being driven 
at the lower speed. Later in order 


THE BULLETIN 
NANA 


| 


INARI 


to try it out at 2,500 rev. per min., he 
secured a pulley, which would give 
this speed, but after a test of a few 
hours, changed back to the pulley 
secured with the motor and continued 
operating at 1,700. He reports that 
the output is fully as high driving 
this way as he has ever had from his 
24 horsepower water wheel. Some of 
this, of course, is due to the elimina- 
tion of line shafting drives but a great 
deal of it is due to lowering of the 
chopper speed. For 10 to 12 kilo- 
watts imput to the chopper motor 
alone, the output of fine chop was 
reported as one ton per hour and on 
a one-day run resulted in this average 
being maintained throughout the 
period. The grain chopped ‘during 
that day was and western 
screenings. 

Cuts of this mill, water wheel and 
dam appear in connection with the 
article on old mills in Ontario, in this 
issue. Fig. 1 shows a corner of the 
mill with the two motors in location, 
the 5-horsepower on the ceiling being 
permanently installed and the 10- 
horsepower to the left of the chopper 
being in a temporary location. 
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Old Mills and Water Power Drives in Ontario 


HERE is a most interesting 
variety of power drives for 
milling purposes in Ontario, 
most of which were de- 

loped between 75 and 100 years ago. 
This variety includes old waterwheels 
of the overhead and undershot type, 
in some cases using two heads, the 
power from the second development 
being transmitted to the mill proper 
by a cable drive suspended in the air 
from a tower above the waterwheel to 
one of the upper counter-shaftings 
in the mill, this giving ample clearance 
between roadway and the cable drive. 

The mill which is the subject of 
this article, had originally, it is 
believed, an undershot wheel later 
superseded by the turbine and about 
fifteen years ago again superseded 
by the present wheel which is an 


overshot 12 feet in diameter by 8 feet 
in width. This type of wheel has 
been manufactured and supplied to 
users in Ontario for about 75 years. 
Fig. 2 shows the exterior of the wheel; 
the bottom sides of the buckets are 
fastened to the drum and have two 
partitions for stiffening purposes. 
The reason given for the change from 
the turbine to the overshot wheel was 
the necessity for added power and it 
isestatcda that ethe results, justified 
the change. /vzg. 5 shows the interior 
of the wheel. 

As a result of the flood conditions 
in the middle of, April this year, the 
dam had washouts at three points 
and as there was a single-phase 
electric’ service on the property, 
arrangements were made by the 


owner to introduce electric drive to 


Fig. 1.—The old portion of this mill was built 92 years ago and there 1s still 
running as an elevator belt in this mill one of the original belts, full of holes, 


very flexible, but giving perfectly satisfactory service. 


Another belt on the line 


shafting drive has been in use for over 50 years. 
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Fig. 2.—The overshot wheel, 12 ft. by 8 ft. This ts a metal wheel, installed 


about 15 years ago. 
places used for over 70 years. 


Lhe type, however, is the same as found in many other 
Especially ts this type found in Waterloo County. 


supersede the water-power tempor- 
arily for chopping and grain cleaning 
purposes, later using this service in 
conjunction with the water power for 
the driving of the mill, which has as 
a business commercial chopping and 
the making of a special flour for 
hospitals and public health institu- 
tions. . The present manager, Mr. 
Bruce, expresses himself as being 
eminently satisfied with the results 
obtained to date and that these 
results more than justify the intro- 
duction: of /electric, services into ine 
business. 


Fig. 3.—The interior of the waterwheel, 
showing the closed drum, the shafting, 
spokes and one bearing. 


2 HE. BULLETIN 


191 


MOLL 


¢ “ 


fig. 4.—The dam and pondage, showing the breaks at three points, the river 
now flowing in a course that it has never taken before, having during the flood 
eaten through a bank 18 feet high and approximately 75 feet to the old river bed. 


Kingston Billing System 


By H. L. Summerlee, Burroughs Adding Machine 
Company, Detroit, Mich. 


HE Public Utility Commis- 

sion at Kingston, Ont., serves 

6,100 electric and 4,500 gas 

customers, billing monthly. 
The city is divided into ten districts 
—each district has a final discount 
date. This arrangement provides an 
even flow of work for the meter 
readers, billing department, cashier’s 
office and cash posters as the work is 
divided evenly through the month. 
A more uniform cash balance is main- 
tained due to the ten final discount 
- dates; better service to the customer 
is possible as less errors are made due 
to the work not being done in a rush 
at the end of the month. 

The meter readers write the new 
meter. reading only in the meter 
reading books. ‘The present reading 
is transcribed in the Accounting 


Department to an intermediate card, 
which has columns for the reading 
date, electric readings, electric con- 
sumption, consumption charges at 
the first and second rates, gas readings 
gas consumption and gas charges. 
The first entries are made starting at 
the bottom of the form, which places 
the larger number above the smaller. 
The subtraction is made easier by this 
arrangement. 

A pre-billing clerk calculates the 
consumption and enters the amount in 
the consumption column. The ser- 
vice charge, which remains constant, 
appears at the top of the column 
provided for the consumption charge 
at the first rate and the consumption 
charge at the second rate plus the 
service charge is entered at the top 
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Service Charg 


Consumption | 4 2, 


READING 


Previous j 
Reading i 


GAS 
READING Consumption 


Meter Record 


of the column provided for the con- 
sumption charge at the second rate. 
The residence electric light schedule 
is based on 2)4c. per kw-hr. for the 
first fifty kilowatt-hours used per 
month and the balance of the monthly 
consumption at 1l4c. per kilowatt- 
hour, plus the service charge of 33c. 
for ordinary lighting service or 66c. 
monthly service charge if the per- 
manently connected load exceeds 
2,000 watts. The gas rate is $1.56 
per 31,000: cuit, speremonuth, plus:a 
meter rental charge of 17c. 


Kingston Public Utilities Commission 
19 QUEEN STREET 


If the electric consumption was for 
example, 40 kw-hr., $1.00 would be 
entered into the column for the con- 
sumption charge at the first rate. 
The gross bill is then calculated by 
adding $1.00 to the service charge of 
393c., which was entered at the top of 
the column. If the consumption was 
found to be 70 kw-hr., the difference 
of 20 would be referred to a chart on 
which the consumption in excess of 
50 kw-hr. is pre-figured. In _ this 
case the consumption charge at the 
second rate would be read from the 
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Bill and cashier's coupon covering both electric and gas service. 
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chart as 30c. and entered in the proper 
column. ‘The amount of $1.58 built 
up of 50 kw-hr. at 2c. plus 33c. 
service charge appearing at the top 
of the column is added to the 30c. to 
calculate’ the gross bill. The gas 
charges are figured in the same man- 
ner with the exception that only one 
rate is involved. The intermediate 
ecards are then forwarded to the 
Billing Department. 

A Burroughs Public Utility Billing 
Machine is used, which writes the 
bill and cashier’s coupon, posts the 
ledger and makes the recapitulation 
sheet. at one operation. The bill, 
which has been previously addressed 
by an addressograph machine and the 
ledger are dropped to the correct 
writing lines without being positioned 
by the operator. The present meter 
reading date is set up on the keyboard 
of the machine but once and there- 


HA 


after prints automatically in the 
proper location on the bill and ledger. 
A recapitulation sheet is inserted for 
each batch of accounts and shows all 
of the information, which appears on 
the customer's billy At the ‘ first 
operation, the present electric reading 
is printed on the ledger and without 
any further effort on the part of the 
operator, the present electric reading 
date, the present electric reading and 
the previous electric reading, auto- 
matically print on the bill. At the 
next operation, the electric consump- 
tion and service charge are printed. 


AREA, FEET 
CHARGE 
INSTALLATION 


AMOUNT 


GROSS CREDITS BALANCE| READING 


DATE ET. 
Nov 3 412 Bh 
Nov 3 220 1 98 GAS 


METER NO. INSTALLED READING MAKER SIZE VOLT REMOVED 


4053 
262 


READING 


Ledger card printed at same time as bill. 
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At the following operation. the con- 
sumption charges at the first and 
second rates are printed. ‘The gross 
and net electric charges are printed 
at the next operation, automatically 
repeat printing on the cashier’s cou- 
pon and the ledger. The carriage 
automatically moves so that the 
figures are printed under the proper 
headings. After printing the electric 
gross and net charges on the ledger, 
the carriage is in position to print the 
gas readings below the electric read- 
ings. A gas account is billed similar 
to an electric account except that 
nothing is printed under the con- 
sumption charge figures and that the 
word ‘‘gas”’ is printed automatically 
after the gas readings, gas meter 
rental and the gas gross and net 
charges to identify the gas items from 
the electric. ‘The carriage is returned 
mechanically after printing the gas 
gross and net charges on the ledger, 
to the position where the charges are 
printed on the bill. Miscellaneous 
charges such as uncollected items and 
merchandise charges may then be 
posted. Characters are printed by 
the machine to identify these charges 
to the customer. ‘These charges are 
printed on the bill, automatically 
repeat printed on the cashier’s coupon 


and are mechanically non-printed on | 


the ledger. It was 0uedesired, to 
have miscellaneous charges print on 
the ledger as the uncollected items 
are already in the balance column. of 
the ledger and separate ledgers are 
maintained for merchandise accounts. 
Each bill having more than one line 
is totalled by the machine. The sym- 
bol ‘““TOT”’ is printed automatically 
to the right of the total. A credit due 
to a customer because of an over- 


reading or adjustment can be sub- 
tracted from the debit charges and a 
total of the net difference printed. 
The total charges are also non-printed 
on the ledger. 

After printing the total of fthe 
charges on the bill and cashier’s 
coupon, the carriage opens automatic- 
cally, permitting an easy removal of 
the forms posted and the insertion of 
the bill and ledger for the next 
account. 

The figures which have been printed 
have also been accumulated by the 
machine. These accumulations are 
used to prove the billing and to 
establish the current debit for the 
control ledger. ‘The totals of twelve 
important billing factors are accumu- 
lated. ‘These totals are—total of the 
present meter reading, total of the 
previous readings, total kilowatt- 
hours consumed, total of the service 
charges, total of the consumption 
charges at the first rate, total of the 
consumption charges at the second 
rate, total of the gross electric revenue 
total of the net electric revenue, total 
of cubit feet of gas consumed, total of 
the gas meter rentals, total “of the 


gross gas revenue and the total of the 


net gas revenue. ‘The total of the 
electric consumption plus the total of 
the gas consumption added to the 
total previous readings is balanced to 
the present readings thus proving that 
the readings and consumption printed 
on each bill is in balance. ‘The con- 
sumption charges are reduced to 
kilowatt-hours and balanced to the 
electric consumption. The service 
charges plus the consumption charges 
equal the gross charges. ‘The total 
net revenue is 90 per cent. of the gross 
charges. The total gas consumption 
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is multiplied by the rate and added to 
the gas meter rental balancing to the 
total of the gross gas revenue. 

The total consumption and revenue 
are obtained from these totals for 
statistical purposes making it un- 
necessary to secure this information 
at a separate operation. 

The net revenue is taken into 
Accounts Receivable as the majority 
of the bills are paid net. Approxi- 
mately five days after the discount 
period when the delinquent list is 
made of the uncollected items a trial 
balance is taken. The gross amount 
of the uncollected items is extended 
to the balance column on the ledger. 
The Accounts Receivable is then 
debited with the difference between 


the gross and net charges of the 
uncollected items. If the gross re- 
venue had been taken into Accounts 
Receivable, it would have been neces- 
sary to credit Accounts Receivable 
with the difference between the gross 
and net charges of all bills paid during 
the discount period. Balancing each 
district as a unit, a short time after 
the discount period, is much easier 
than attempting to balance all of the 
accounts at one time. 

The billing machine has proved to 
be of great assistance to the Account- 
ing Department and the bills have 
caused favorable comment to be made 
by the customers due to the neat 
appearance of machine written 
figures. 


Floodlighting London P.U. 
Com. Building 


The floodlighting of the Public 
Utilities Commission building in 
London, Ontario, presented a number 
of difficulties. None of the near-by 
buildings could be made use of, and 


if they could have been used, trees on 
the short side of the building would 
have made it impossible. 

The building itself is of grey stone 
and is very well adapted to flood- 
lighting. Circumstances made it 
necessary to combine floodlighting 
with street lighting and the unit used 
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was specially designed to meet those 
requirements. 
The average intensity of light on 


the building is twelve foot candles, — 


which makes it, possibly, the best 


by Powerlite Devices, 
Toronto. 


example in Canada of floodlighting 
an entire building. 


‘The installation was 


Limited, of 


complete 


Some Problems in Engineering Research 


By W. B. Buchanan, Assistant Laboratory Engineer, 
H.E.P.C. of Ont. 


(Read before Toronto Section, A..E.E., March 25, 1927.) 


HE manner in which problems 
are presented varies a great 
deal. First we @have the 
UNCEaSING ) swine ore etre 
child that has been stimulated and 
repressed in various degrees ever 
since the time of Adam. ‘The primi- 
tive instinct of self-preservation first, 
then of pleasure, prompts us to de- 
velop facilities by means of which we 
can compel nature to minister more 
fully to our needs than we have been 
able to do in the past. The progress 
made due to these motives has led to 
various forms of co-operation on a 
very large scale, wherein very highly 
specialized effort is required of the 
individual if the boundaries of organ- 
ized knowledge are to be advanced. 

Considering the origin of engineer- 
ing research problems it seems natural 
that the greater majority would be 
derived” from the ~operaume ‘field 
where advanced engineering practice 
is carried on. Such problems have 
qualities desirable from the investi- 
gator’s point of view, vz., whole- 
hearted co-operation from those con- 
cerned in the investigation, prospect 
of immediate benefit and recognition 
of results obtained and generally a 
definite and sufficiently liberal pro- 
gram of financing the same. Fre- 


quently, however, a practical solution 
is only approximate and the necessity 
of immediate decision and action 
leaves many questions unanswered. 
Some of these bypaths lead to valu- 
able results but many do not and it is 
often an open question whether a 
suggested study is warranted or not. 
The record of the last year’s work of 
the section of the Laboratories of the 
Hydro-Electric Power Commission 
which is devoted to high tension and 
general electrical testing, will give 
some idea of the nature of the research 
work carried on. ‘The magnitude of 
the work and the percentage division 
into types has been approximately 
the same for the past four or five 
years. Kighty-two work orders 
covering groups of tests could be 
classed as routine and be carried out 
by trained test men of proper quali- 
fications using standardized methods. 
Thirty-two investigations required 
methods of test not yet standardized 
and from a couple of days to three or 
four weeks for’ completion. Some 
fifteen investigations were carried on 
at the same time of a larger magnitude 
and of the nature of a continuous 
programme. 

The request for assistance varies in 
its character with the types of 
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problem presented. Instructions for 
standardized methods of test can be 
made definite and leave little to the 
resourcefulness of a test engineer. 
A request to determine the fitness of 
a proposed device to perform the duty 
demanded of it requires a study of its 
operation under both normal and 
abnormal conditions and the appli- 
cation of such tests as will conclu- 
sively demonstrate its various quali- 
fications for the purposes proposed. 
The more difficult of the problems 
however, are those which are listed 
simply as ‘“‘trouble’’ and the onus is 
on the investigator to collect all 
information, diagnose the case and 
present conclusions. Facilities for 
solving such problems as the latter 
give any institution a warranty in 
using the word ‘‘research”’ as part of 
its official title. The obvious mean- 
ing of the word implies that it involves 
a re-examination of the fundamental 
principles on which standard practice 
is based and to point out the limi- 
tations involved, also to point out 
new fields of application. 

The first problem that presents 
itself to the mind of an investigator 
who is undertaking a new problem is 
a choice of method. He may be 
content to ‘‘browse around” for a 
time but without some definite direc- 
tion this does not guarantee success 
nor even satisfactory progress and 
for his own personal satisfaction he 
wants some assurance of results. It 
is comparatively easy to follow along 
lines of standard tests such as are 
outlined in familiar text books, but 
these methods are usually limited to 
such sections of the general problem 
of research as the compilation of 
data, and are limited in their scope. 


A cut-and-try method might be used 
to obtain some information from 
which a systematic method of pro- 
cedure could be devised but as a 
scientific method it is generally too 
expensive to carry far, also uncertain. 
Other methods occur instinctively to 
the engineer perhaps more readily on 
account of his mathematical training 
such as elimination of irrelevant 
factors, substitution or control of 
those not eliminated, grouping mutu- 
ally dependent parts, segregating 
independent parts or groups, etc., 
but these in general only form part 
of a larger scheme though often very 
essential to a satisfactory solution. 
As a basis for training in engineering 
research we can hardly stress too 
strongly. the necessity... of ,.a fairly 
thorough knowledge of the elements 
of the physical sciences, quantitative 
as well as qualitative, familiarity with 
mathematical analysis and facility in 
using methods suggested by the latter 
with all various degrees of complexity. 

Practically every problem requiring 
investigation may be divided for the 
purposes of our analysis into three 
Pattoas 

(a) ‘The law or laws of nature we 
wish to determine, and which we 
assume to be permanent in character. 

(b) The connecting link between 
these laws and the intelligent con- 
sciousness of the observer. 

(c) The capacity and other quali- 
fications of the observer to faithfully 
notice, record. and interpret,:.the 
phenomena of (a) as_ presented 
by (0). 

Possibly the only assumption that 
the student of applied science is asked 
to make is that nature is consistent, 
that natural laws assert and repeat 
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themselves with unquestionable fide- 
lity to themselves and to the materials 
upon which they operate. Some 
theologians may not admit of such an 
assumption but the weight of evidence 
as we see it, is overwhelming on the 
side of its being true and the thorough 
student of science soon realizes that 
there must be many laws and natural 
phenomena which will always be 
beyond the understanding of a finite 
mind and consistency demands that 
he place so-called supernatural pheno- 
mena in this category. 

Considering the connecting links it 
is evident that the physical senses of 
the observer must be supplemented 
by a great variety of instruments of 
types and ranges extending to limits 
only determined by the investigations 
under way. Quantitative results 
necessitate the adoption of definite 
standards of value and to be satis- 
factory, instruments should conform 
to accepted standards. In many cases 
instruments may be very crude in 
construction and in operation as well, 
and errors of 50 per cent or more may 
not be objectionable while in other 
cases the most refined instruments 
are required and errors of one-tenth 
of one per cent cannot be tolerated. 
Out of the almost unlimited range of 
testing equipment and measuring 
available in modern laboratories, an 
investigator must then select those 
which will indicate the quantities he 
wishes to study within the permissible 
limits of error. In this step he must 
rely on the ability and skill of expert 
technicians and he becomes conscious 
of the limited capacity of an indivi- 
dual to solve any intricate problem 
single-handed and of the advantages 
to be derived from co-operation. 


The various factors entering the 
personal equation are probably the 
most complex and elusive. Starting 
with the decision that something is 
to be done along the line of investi- 
gating a problem in applied science 
or business administration, personal 
tastes as well as previous training and 
experience serve to dictate the plan 
he may adopt. Personal tastes are 
likely to be affected to a very large 
extent by such factors as,—imitation; 
a subconscious and possibly a con- 
scious reverence for standard practice, 
dogma or authority ; unwillingness 
to admit evidence tending to disprove 
some favorite theory ; laziness, cupi- 
dity and personal egotism. Dogma 
or authority carry no more weight 
with a thorough going scientist than 
those elements contain of the funda- 
mental truths for which he is search- 
ing. Imitation is a natural impulse 
and it generally serves to make our 
progress easy but an imitator must be 
satisfied to spend his time in fields 
that have already been explored and 
original work is rather outside his 
scope. Standard practice is a haven 
of refuge for consulting specialists and 
is entitled to due respect from every- 
one but it is not in the forefront of 
engineering development and does 
not always provide for the special 
features that are inherent in extending 
the applications of apparatus. 

Incentive of some nature is necess- 
ary to stimulate and maintain interest 
in the subject and ensure a satisfactory 
solution of the problem. Previous 
training and experience also tend 
through force of habit to prompt an 
investigator to follow along lines 
previously laid out and in proportion 
as he has become wedded to such 
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methods he is likely to lack in indi- 
vidual initiative and resourcefulness. 

An investigator should recognize 
the effect of these tendencies in him- 
self and if he makes use ‘of the 
assistance of others, he will find it 
necessary to make due allowance for 
the human factors involved. 

Given a problem, the personnel and 
the facilities with which to operate, 
the question then arises,—how to 
start. We will doubtless be forced 
to admit that no general method is 
yet available. A very close parallel, 
it seems to me, is the problem of a 
woodman when splitting rails or 
blocks of wood. He turns the stick 
over and inspects it carefully. Pre- 
vious experience suggests to him 
where the most satisfactory cleavage 
lines may be found and he plans his 
strokes carefully. Sections of curly 
butt blocks of elm or birch he may 
have to slab off little by little ; with 
other blocks, he may find the easier 
splits straight through the heart and 
others again will not split at all but 
must be cut away entirely. 

Then again an aggressive military 
man like Alexander the Great may 
decide to cut his way through the 
heart of a problem, one of a mathe- 
matical turn tries to analyze while 
another organizes a committee and 
under the guise of co-operation, gets 
someone else to do the work. All 
these methods and many others are 
necessary.and may also be used by a 
single investigator according to the 
type of problem in hand. 

If the problem be of some standard- 
ized type, the question of method 
gives little trouble but as_ stated 


previously, this is limited practically . 


to routine testing. A problem of a 


pioneering nature gives us the greatest 
difficulty. It is important to learn 
what has been done on the approches 
to the problem, to determine to what 
extent the results already obtained 
are reliable and if necessary to repeat 
much experimental work in order that 
an absolutely sound basis be laid for 
future progress. Knowledge begins 
with a vague blur, which becomes 
distinct through analysis and one 
characteristic of a trained mind is to 
be able to detect finer shades of 
difference than are visible to the mul- 
titude. As one becomes more ac- 
quainted with the details of a special 
branch of science, a more rigid use 
of the terminology must be adopted. 
An ability to express exactly the 
result of his experience and findings 
is a very necessary part of the equip- 
ment of an investigator who hopes 
to co-operate successfully with others 
in his field. 

Inasmuch as the investigational 
problems and methods found useful 
by us in the electrical field lie any- 
where between those of standard 
engineering practice and those of pure 
physical research, it was felt that on 


‘the one hand the value of the results 


obtained could be increased by point- 
ing out the method of solution in any 
given case and conversely, various 
methods of attack could be illus- 
trated very clearly by reference to the 
problem and the results obtained. 
It might be noted here that formal 
logic does not make discoveries but 
has its greatest value in checking the 
accuracy of results after they have 
been obtained. ‘The following general 
steps should be listed : 

Collection of preliminary data on 

the problem. 
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Inspection and classification of the 

data. 

Grouping 

parts. 

Segregating independent parts. 

Checking or testing on doubtful 

points. 

Elimination of independent vari- 

ables. 

Control of dependent variables. 

Analysis and extension of obser- 

vations by deduction. 

Formulation of hypothesis by in- 

duction, synthesis. 

Check tests on the new or revised 

theory. 

With respect to these various steps, 
many factors must be taken into 
account. 

Time may be lost looking for data 
on subjects for which no reliable data 
has been compiled. On the other 
hand unnecessary duplication of per- 
fectly good results should be avoided. 
Much data has only a lecal value and 
is useless anywhere else, e.g. an 


mutually dependent 


DHE BOTEIAIN 
AAA 


assumption as to ground resistance 
may result in hazard to equipment. 
Some very elaborate data is published 
and possibly a most important item 
left out, e.g—the D.C./A.C. punc- 
ture voltage ratio is obtained on 
several classes of materials but the 
frequency of the a.c. supply seems to 
have been omitted from the records. 

From this brief enumeration of 
some of the elements involved in 
engineering research, it will be evident 
that it is rather a highly specialized 
branch. While we may admit and 
like to feel that every man engaged 
in engineering has a natural aptitude 
for and enjoys investigation to a 
limited extent, it will also be clear 
that ‘the “more -eflicient’ scheme aor 
progress involves co-operation with 
those who are already well acquainted 
with up-to-date practice and are 
familiar with methods and equipment 
which will bring about further ad- 
vances in the art as required to meet 
changing conditions. 
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“The Other Fellow’s Job” 
By Charles L. O’Loughlin Blackstone Valley Gas & Electric 


Company 


We are spinning our own fates, 
good or evil, never to be undone. 
Every smallest stroke of virtue, vice 
or idleness leaves its never-so-little 
sear. ‘The drunken Rip Van Winkle, 
in Jefferson’s play, excuses himself 
for every fresh dereliction by saying, 
“T won’t count this time.” 

Well, he may not count it, and a 
kind Heaven may not count it; but 
it is being counted none the less. 
Down among his nerve cells and fibres 
the molecules are counting it, re- 


gistering and storing it up to be used 
against him when the next temptation 
comes. 


Nothing we ever do is, in strict 
scientific literalness, wiped out. Of 
course, this has its good side as well 
as its bad one. 
become permanent drunkards by so 
many separate drinks, so do they 
become saints in the moral, and 
authorities and experts in the prac- 
tical and scientific spheres, by so 
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many separate acts and hours of 
work. 

Let no youth have any anxiety 
about the upshot of his education, 
whatever the line of it may be. If 
he keep faithfully busy each hour of 
the working day, he may safely leave 
the inal resultytositve The can 
with perfect certainty count on wak- 
ing up some fine morning to learn 
that he is one of the competent men 
of his generation in whatever pursuit 
he may be singled out. Silently, 
between all the details of his business, 
the power of judging in all that class 
of matter will have built itself up 
within him as a possession that will 
never pass away. 

Young people should know this 
truth in advance. The ignorance of 
it has probably engendered more 
discouragement and faint-heartedness 
in youths embarking on arduous 
careers than all other causes put 
together. 

This world of work is like a 
looking-glass that gives back to every 
man the reflection of his own face. 
Frown at it, and it in turn will look 
sourly upon you; laugh at it and 
with it, and you will find it a jolly, 
kind companion. 

~The man who starts out with the 
idea of getting rich wont succeed ; 
he must have a larger ambition. 
There is no mystery in business 
success. If we do each day’s task 
successfully, stay faithfully within 
the natural operations of commercial 
law, and keep our heads clear, we 
shall come out all right. 

There are two kinds of discontent 
in this world ; the discontent that 
works, and the discontent that wrings 
its hands. The first gets what it 


wants, and the second loses what it 
has. ‘There is no cure for the first 
but success and there is no cure at 
all for the second. 

No matter what job we have, the 
chances are it isn’t a good one. Not 
half so good as we deserve. You'll 
admit it. There are things about it 
that looked attractive to us before 
we got it, but since we have it and 
have looked around us, Good Night ! 
If we had known this and that and 
the other thing about it, wild horses 
couldn’t have dragged us into it. 

But there is one job we would like 
—its the one another fellow has ! 
If we had that job we'd be happy ; 
and the job itself would be looked 
after a great deal better than this 
other nut is looking after it. Why, 
that guy doesn’t know when he is 
well off ! Kicking about his job all 
the time. Good Night! If we had 
it we’d know what to do about it. 
We would settle right down and be 
contented in it. 

Yes, but did you ever figure it is 
usually the other fellow’s job that is 
so fine ? It remains fine and perfect 
just as long as it is the other fellow’s. 
The very minute he leaves it and we 
take it, it becomes our job and is no 
longer the other fellow’s. Then it 
becomes a total loss, an undesirable 
thing, a situation nobody would want. 

The good job is nearly always the 
other fellow’s. Jobs have a habit of 
showing all their desirable points 
from the outside and their undesirable 
points from the inside. 

The exterior view of a job is often 
attractive. ‘The interior view is often 
unattractive. From the outside we 
see the salary but we do not feel the 
responsibility or the necessity for 
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work. On the inside the responsi- 
bility and the work have a habit of 
featuring themselves. We come into 
contact, there, with the necessity for 
making good. ‘The bigger the salary, 
the more we feel that responsibility. 
If a man or a firm is giving us honest- 
to-goodness pay, if our envelopes 
each week contain important money, 
we are constantly aware of the neces- 
sity of giving value received. 

All these things make jobs unde- 
sirable to the ones occupying them. 
The size of the pay envelope and the 
apparent lightness of the work make 
them very desirable to the person 
outside looking in. ‘The fellow inside 
always has to look out. 

The pilot of a river said to the 
engineer, 

“Vou have a snap. All you have 
to do is to stay down there in the 
warm comfortable hold and keep a 
silly fire under the foolish boilers. 
Anybody could do that. No respon- 
sibility, no nothing, but just comfort 
and mechanical work.”’ | 

“Comfort, your eye !”’ retorted the 
engineer. ‘It is often unbearably 
hot down here, always sooty, and I 
long for the fresh, outdoor air and the 
sight of the scenery. Snap! You've 
got it yourself. Nothing to do but 
stand out there and watch the land- 
marks go by and twiddle a wheel- 
spoke now and then.”’ 

“Huh ! I wish you had. the’ job 
awhile, and you’dsee.”” “And I wish 
you had mine awhile, and you'd see,” 
replied the engineer. 

As a result of this argument and 
challenge these two men _ traded 
places. Ina short time there came a 
confused jangling of bells from the 


bridge. ‘There came also frantic calls 
from the engine room. 

The man below called up. ‘‘Come 
down here! I’m nearly smothered 
and I can’t keep steam up high 
enough. Hurry down!” “I guess 
I will,’’ said the man on the bridge. 
“Wive tin 'erlacrounds: 

Always wanting the other fellow’s — 
job. Always looking for a_ snap. 
Always discontented in the wrong 
way. 

The sort. of discontent that makes 
a fellow hustle so as to outgrow the 
job he has and fit into a bigger, comes 
under the poet’s definition of “divine 
discontent.”’ While that of the rest- 
less clock watcher and pay-roll hound, 
who is always dissatisfied with his 
job because he has to work between 
meals and who believes he knows of 
another job where he wouldn’t, comes 
under a totally different head—that 
is diabolical discontent. 


This world is not like a jar of 
ginger cookies—filled with snaps. It 
is a place where one must eat his 
bread~ in, “the ‘sweat ol "his brow. 
There is not a finer seasoning or 
condiment or appetizer in the world 
than brow sweat. It can impart to 
some pretty poor grub the flavor of 
ambrosia. 

Enthusiasm applied to any job can 
make it desirable. Energetic appli- 
cation to any task will do one of two 
things: Teach you to like the job 
itself, or teach some startled observer 
to like you well enough to give you a 
better one. 

Seldom do you get a better or bigger 
job till you have overflowed the one 
you are in. Slopping over must not 
be taken for running over, either. 
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The position you occupy must be 
absolutely ramified with your per- 
sonality. The job and you must be 
so interwoven, you and it must be 
so thoroughly identified with one 
another, that no one can think of the 
one without thinking of you. The 
job and you are one. If you drive a 
garbage wagon—a position as in- 
trinsically honorable as that of presi- 
dent of a trust company—be so 
identified with the service this renders 
that when anybody thinks of that 
service they will think of you and 


think respectfully. 


Be bigger than your job. The 
world is looking for people of that sort 
to take bigger jobs than yours. 
There is not a truer teaching in the 
Bible than that which assures us that 
‘“‘he who is faithful over a few things 
shall be made ruler over many.” 
Remember that not one cent of the 
money in our pay envelopes would, 
if itemized, be labelled, ‘‘ For hunting 
another job,’’ or “for kicking about 
our present job.”’ He who holds a 
job and draws pay for it and puts in 
any portion of the time he has sold to 
his employer in kicking about the 
duties of the place is getting at least 
some’) of his -money under false 
pretenses. 

The matter of the size of our pay 
check is discussable only when we are 
at first being engaged and at such 
subsequent intervals as we are ready 
to discuss the matter openly with our 
employer or employing firm. At all 
other times the matter is not accord- 
ing to Robert’s Rules of order, 
‘“‘before the house,” and nobody 
wants to hear you talk about it. 

You may, indeed, get the consent 
of some other poor prune to listen 


awhile, but what is the reason and 
what is the penalty ? He is listening 
to you so you wont dare turn a deaf 
ear to him when he begins grumbling 
on his own account. He, too, has a 
tale of woe that he wants to sob out 
on somebody’s shoulder. You having 
used his shoulder as a tear jug, he 
feels you are in duty bound—and 
he is right about it—to use yours for 
a similar purpose—an exchange of 
discourtesies. 

Any job is respectable if occupied 
by a respectable person. Any job is 
honorable if occupied by an honest 
person. If the job is disgraceful, it 
has been made so by the character of 
the person occupying it. 

Here is a little rule you will find 
it safe to follow—the well known 
Gillilan poem, entitled 


“The Other Fellow’s Job.” 


There’s a craze among us mortals that 
is mighty hard to name. 

Wheresoe’er you find a human you 
will find the case the same. 

You may seek among the worst of 
men and seek among the best, 

And you'll find that every person is 
precisely like the rest. 

Each believes his real calling to be 
along some other line 

Than the one at which he’s working— 
take, for instance, yours and mine. 

From the meanest ‘‘me—too’’ crea- 
ture to the leader of the mob, 

There’s a universal hanker for the 
other fellow’s job. 


There are millions of positions in the 
busy world today, 

Each a drudge to him who holds it, 
but to him who doesn’t, play. 


204 DAE BO LEEAIIN. 


AAMT 


Every farmer’s heavy hearted that in 
youth he missed his call, 

While the same unhappy farmer is 
the envy of us all. 

Any task you care to mention seems 
a vastly better lot 


l 


Than the one especial something that 
you happen to have got 
There is one sure way to smother 
envy’s heartache and a sob: ‘# 
Keep too busy at your own to want 
the other fellow’s job. 
—Stone & Webster Journal 


The Relation of Science to Industry 


By Robert Andrews Millikan, Director of the Norman 
Bridge Research Laboratory in Physics, 
Pasadena, California. 


WELL known public speaker 
of .fiity ) years jago. (once 
remarked ruefuly after dis- 
astrous consequences had 

followed misplaced humor, “I rose by 

my gravity and fell by my levity.” 

I use this incident as an introduc- 
tion to my speech on Science and 
Industry for the sake of calling atten- 
tion to the fact that what is absurd or 
ridiculous to-day was perfectly good 
science, or at least good philosophy, 
not more than 350 years ago—that 
the: very existence of the laws of 
gravity’’ was discovered as late as 
16502,A-D.. andi:that® devity > -and 
‘levitation’ have through all re- 
corded history up to Newton been 
just as acceptable scientific ideas as 
gravity and gravitation—so recently 
have we begun to understand just a 
little about the nature of the world 
in which we live. 

Nor do I need to go back 300 years 
to make my point as to the newness of 
our knowledge. It is within the 
memory of every man of sixty that in 
the great Empire State of New York 
the question could be seriously de- 
bated, and in the most intelligent of 


her communities, too, as to whether 
Archbishop Usher’s chronology com- 
puted by adding Adam’s 930 years to 
Enoch’s 365 years to Methuselah’s’ 
960 years, etc., gave the correct date 
of creation. 


IMPORTANCE OF CORRECT 
UNDERSTANDING 


But what has this to do with 
“Science and Industry’’? Every- 
thing. For mankind’s fundamental 
beliefs about the nature of the world 
and his place in it are in the last ana- 
lysis the great moving forces behind 
all his activities. Hence the enormous 
practical importance of correct under- 
standings. It is his beliefs about the 
nature of his world that determine 
whether man in Africa spends his 
time and his energies in beating tom- 
toms to drive away the evil spirits, or 
in Phoenicia in building a _ great 
‘burning fiery furnace”? to Moloch 
into which to throw his children as 
sacrifices to his god, or in Attica in 
making war on his fellow Greeks be- 
cause; the - Delphic Oracle» sorithe 
flight of birds or the appearance of an 
animal’s entrails bids him to do so, 
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or in medieval Europe in preparing 
for the millenium to the neglect of all 
his normal activities and duties as he 
did to the extent of bringing on a 
world disaster in the year 1000, or 
whether he spent his energies in 
burning heretics in Flanders or drown- 
ing witches in Salem, or in making 
perpetual motion machines in Phila- 
delphia or magnetic belts in Los 
Angeles, or soothing syrups in New 
England. 

The invention of the airplane and 
the radio are looked upon by everyone 
as wonderful and pre-eminently useful 
aciievements “fand (so, they, fare— 
perhaps one-tenth as useful as some 
OL tierdiseoveries: ini pures science 
about which I wish to speak. 

This new achievement of the race, 
this new capacity for education was 
after all only an inevitable incident in 
the forward sweep of pure science, 
which means simply knowledge, 
knowledge of the nature and capa- 
cities of the physical world, of the 
ethereal world (to which the radio 
belongs) of the biological world and 
the intellectual world; for this know- 
ledge, as man acquires it, necessarily 
carries applied science in its wake. 


WHAT MaAbDE AIRPLANE 
POSSIBLE 


Look for a moment at the historic 
background out of which these 
modern marvels, as you call them, 
the airplane and the radio, have 
sprung. Neither of them would have 
been at all possible without 200 years 
of work in pure science before any 
bread and butter applications were 
dreamed of—work beginning in the 
sixteenth century with Copernicus 
and Kepler and Galileo whose dis- 


coveries for the first time began to 
cause mankind to glimpse a nature, or 
a god, whichever term you prefer, not 
of caprice and whim, as had been all 
the gods of the ancient world, but 
instead a god who rules through law, 
a nature which can be counted upon 
and hence is worth knowing and 
worth carefully studying. This dis- 
covery which began to be made about 
1600 A.D., I call the supreme dis- 
covery of all the ages, for before any 
application was ever dreamed of, it 
began to change the whole philoso- 
phical and religious outlook of the 
race, it began to effect a spiritual and 
an intellectual, not a material re- 
volution —the material revolution 
came later. This new knowledge was 
what began at that time to banish the 
monastic ideal which had led thou- 
sands, perhaps millions, of men, to 
withdraw themselves from useful 
lives. It was this new knowledge 
that began to inspire man to know his 
universe so as to be able to live in it 
more rationally. 

As a result of that inspiration there 
followed 200 years of the pure science 
involved in the development of the 
mathematics and the celestial mech- 
anics necessary merely to understand 
the movements of the heavenly 
bodies—useless knowledge to _ the 
unthinking, but all constituting an 
indispensable foundation for the de- 
velopment of the terrestrial mechan- 
ics and the industrial civilization 
which actually followed in the nine- 
teenth century; for the very laws of 
force and motion essential to the 
design of all power machines of every 
sort were completely unknown to the 
ancient world, completely unknown 
up to Galileo’s time. 
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Do you practical men fully realize 
that the airplane was only made 
possible by the development of the 
internal combustion engine, and that 
this in its turn was only made possible 
by the development of the laws 
governing all heat engines, the laws 
of thermo-dynamics, through the use 
for the hundred preceding years of the 
steam engine, and that this was only 
made possible by the preceding 200 
years of work in celestial mechanics, 
that this was only made possible by 
the discovery by Galileo and by 
Newton of the laws of force and 
motion which have to be utilized in 
every one of the subsequent develop- 
ments. ‘That states the relationship 
of pure science to industry. ‘The one 
is the child of the other. You may 
apply any blood test you wish and 
you will at once establish the relation- 
ship. Pure science begat modern 
industry. 

In the case of the radio art, the 
commercial values of which now 
mount up to the billions of dollars, 
the parentage is still easier to trace. 
For if one’s vision does not enable him 
to look back 300 years, even the 
shortest-sighted of men can scarcely 
fail to see back as much as eighteen 
years. For the whole structure of 
the radio art has been built since 1910 
definitely and unquestionably upon 
researches «carried on nw the pure 
science laboratories for 20 years be- 
fore anyone dreamed that there were 
immediate commercial applications 
of these electronic discharges in high 
vacuum. 

THE SAME SToRY EVERYWHERE 

It is precisely the same _ story 
everywhere in all branches of human 
progress. I suspect it would be 


difficult to find one single exception. 
Here is the latest illustration that 
came to my attention recently in a 
letter from the Air Reduction Sales 
Company. It reads as follows: ‘We 
take pleasure in handing you here- 
with a complete set of luminescent 
tubes, each containing in the pure 
state one of the elements of the air, 
namely, nitrogen, oxygen, argon, 
hydrogen, neon, helium, krypton and 
xenon. It seems to us worthy of note 
that at the beginning of this century, 
these gaseous elements as such had 
practically no commercial value or 
significance. To-day the estimated 
value of the plants and equipment 
that: have tbeenvrcreated cicuer aro 
manufacture or to use and handle 
these gases in industry amounts to 
three hundred million dollars.” 

The writer of this letter might have 
added that the chain of discovery 
which led up to this result started in 
the most ‘‘useless’’ of all sciences, 
astronomy; for helium, as its name 
implies and as everybody knows was 
first discovered in the sun with the 
aid of the spectroscope, and thirty 
years later it was its discovery in 
minute amounts in our atmosphere, 
also with the aid of the spectroscope, 
that set us looking for the other inert 
gases of which the letter speaks and 
which have recently found such enor- 
mous application in neon tubes and 
the like. 

But why continue this recital, for 
no intelligent man to-day needs to be 
convinced that our material pros- 
perity rests wholly upon the develop- 
ment of our science. It is as to the 
broader values, intellectual and spiri 
tual, that even intelligent men some- 
times express doubt. Let me then 
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start with the foundations that I have 
already laid and try to show to what 
these beginnings are leading, whither 
we are going, not materially, but as 
feeling, thinking and willing beings 


THE SOUL OF PROSPERITY 


Was Pasteur only a scientific en- 
thusiast when he wrote “‘In our cen- 
tury science is the soul of the pros- 
perity of nations and the living source 
of all progress. Undoubtedly the 
tiring discussions of politics seem to 
be our guide—empty appearances ! 
What really leads us forward is afew 
scientific discoveries and their appli- 
cation. 

Or was H. G. Wells, himself not a 
scientist at all, merely talking non- 
sense when he wrote quite recently 
(and note that he is not talking about 
a material thing either) : 

‘“When the intellectual fea of 
this time comes to be written, nothing 
I think, will stand out more striking- 
ly than the empty gulf in quality 
between the superb and richly fruitful 
scientific investigations that are going 
on, and the general thought of other 
educated sections of the community. 
I do not mean that scientific men are 
das sae whole, -a,.class.of ‘supetmen, 
dealing and thinking about everything 
in a way altogether better than the 
common run of humanity, but in their 
field they think and work with an 
intensity, integrity, breadth, a bold- 
ness, patience, thoroughness, fruit- 
fulness, excepting only a few artists 
which puts their work out of all com- 
parison with any other human acti- 
vity. In these particular directions 
the human mind has achieved a new 
and higher quality of attitude and 
gesture, a veracity, a self-detachment, 


and self-abrogating vigor of criticism 
that tends to spread out and must 
ultimately spread to every other 
human affair.” 


Man Looxs AROUND 


We have learned ,within the past 
half dozen years through studies in 
radio activity that this world of ours 
has in all probability been a going 
concern, in something like its present 
geological aspects as to crustal con- 
stituents, temperatures, etc., for more 
than a billion years, and hence that 
the human race can probably count 
on occupying it for a very long time to 
come say another billion years; and 
further that mankind has been doing 
business on it in something like his 
present shape for something like 
20,000 years, or possibly 50,000, but 
in any case a time that is negligibly 
small in comparison with the time 
that is behind and the time that is 
presumably ahead of him—in other 
words, we have learned that mankind 
speaking of him as an individual 
human being, is now just an infant a 
few months old at the most, an infant 
that up to about one minute ago, for 
the 300 years since Galileo is but a 
minute in the geological time-scale, 
has been lying in his crib spending his 
waking hours playing with his fingers, 
wiggling his toes, shaking his rattle, in 
simply becoming conscious of his 
own sensations and his functions, 
waking up, as he did amazingly in 
Greece, to his own mental and 
emotional insides. Just one minute 
ago he began for the first time to peer 
out through the slats in his crib, to 
wonder and to begin to try to find out 


what kind of an external world it is 


that lies around him, what kind ofa 
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world it is in which he has got to live 
for the next billion years. The an- 
swers to that question, even though 
never completely given, are hence- 
forth his one supreme concern. 

In this minute of experience that 
he has already had he has tumbled 
down in his crib, bumped his head 
against the slats, and seen stars— 
real ones and unreal ones, and he 
hasn’t yet learned to distinguish with 
certainty between those that actually 
exist and those that only seem to exist 
because his eye-balls have been sub- 
jected to the pressure that comes from 
a blow, and so he is reaching out his 
hands part of the time trying to grasp 
illusions, and yet slowly, painfully 
learning, bit by bit, that there is an 
external world physical and _ bio- 
logical, that can be known, that can 
be counted upon, when it has once 
become known, to act consistently, 
not capriciously, that there is a law 
of gravity and that it isn’t necessary 
to be covered with bruises all the time 
because he forgets that it exists, that 
there is a principle of conservation of 
energy, and that all constructive and 
worth-while effort everywhere must 
henceforth take it into account and 
be consonant with it, that it is not 
worth while to spend much time here- 
after with sentimentalists who wish 
that that law did not exist and some- 
times try to legislate it out of ex- 
istence, that again there are facts of 
heredity that it is utterly futile to 
inveigh against, that our whole duty 
is rather to bend every energy to know 
what they are and then to find how to 
best live in conformity with them, 
that in a single sentence there is the 
possibility ahead of mankind of learn- 
ing, in the next billion years of its 


existence to live at least a million 
times more wisely than we now live. 
This is what Pasteur meant when he 
said “‘ What really leads us forward is 
a few scientific discoveries and their 
applications.’’ ‘This is what Wells 
meant when he contrasted the result 
of the objective method of learning 
used in the pursuit of science with 
what he calls ‘“‘the general thought of 
other educated sections of the com- 
munity.’ ‘The one guesses and acts 
upon its hunches or its prejudices, 
the other tries at least to know, and 
succeeds in knowing part of the time. 


WE NEED SCIENCE IN EDUCATION 


We need science in education and 
much more of it than we now have, 
not primarily to train technicians for 
the industries which demand them, 
though that may be important, but 
much more to give everybody a little 
glimpse ‘of the ‘scientific -nioce sor 
approach to life’s problems, to give 
everyone some familiarity with. at 
least one field in which the distinction 
between correct and incorrect or right 
or wrong is not always blurred and 
uncertain, to let him see that it is not 
true that “one opinion is as good as 
another,’”’ to let everyone understand 
that up to Galileo’s time it was re- 
putable science to talk about gravity 
and levity, but that after Galileo’s 
time the use of levity became limited 
to the ridiculous, that ‘‘the town that 
voted the earth was flat, flat as my 
hat, flatter than that,’’ had a perfect 
right to exist before 1400 A.D., but 
not after that date, that we are 
learning slowly through the accumu- 
lated experience and experimenting 
of the centuries, especially since 1600 
A.D., more about the eternal laws 
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that do govern in the world in which 
we live. And for my own part I do 
not believe for a moment that these 
eternal laws are limited to the physical 
world either. Less than sixty years 
ago, to take one single illustration, 
there existed a relatively large politi- 
cal party in the United States called 
the Greenback Party which jumped 
at conclusions and which conducted 
campaigns to induce our government 
to go over to a flat money basis. I 
do not suppose such a party could 
exist to-day unless it be in states that 
pass anti-evolution laws, for there are 
some laws that have become estab- 
lished, even in the field of finance. 


KNOWLEDGE MAKES US WHAT 
WE ARE 


This brings me to a brief discussion 
of the current opposition to the 
advance of science—an opposition 
participated in even by some intelli- 
eeutpeople, on. the ground) that 
mankind cannot be trusted with too 
much knowledge, by others on the 
ground that beauty and art and high 
emotion are incompatible with 
science. Now, fear of knowledge is as 
old as the Garden of Eden and as 
recent as Dr. Faust, and there is no 
new answer to be made to it. The 
old answer is merely to point to what 
the increase in knowledge has done to 
the lot of mankind in the past, and I 
think that answer is sufficient, for it 
_has certainly enfranchised the slave 
and given every man, even the poorest 
such opportunities as not even the 
prince of old enjoyed. Who would 
go back to the stone age because stone 
age man had no explosives. Of 
course every new capacity for beauty 
and joy brings with it the possibility 


of misuse and hence a new capacity 
for sorrow. But it is our knowledge 
alone that makes us men instead of 
lizards, and thank God, we cannot go 
back whether we would or no. Our 
supreme, our god-like task, is to 
create greater beauty and fuller joy 
with every increased power rather 
than to turn our weeping eyes toward 
the past and fling ourselves madly, 
unreasoningly athwart the path of 
progress. 

No, the only real question in a 
nation like ours is not whether science 
is good for us materially, intellectu- 
ally, esthetically, artistically. Of 
Course: it wis, stor science is .simply 
knowledge and all knowledge helps. 
The only real question is how the for- 
ward march of pure science and of 
applied science which necessarily fol- 
lows upon the heels, can best be 
maintained and stimulated for, as 
Pasteur said, ‘‘It is this alone that 
really leads us forward.” 


WHOSE JOB TO SUPPORT SCIENCE ? 


The answer to that question will 
depend upon the nature of one’s whole 
social philosophy. If you think that 
social progress is best brought about 
by a paternalistic regime of some kind, 
by throwing upon a few elected or 
hereditary officials the whole re- 
sponsibility for social initiative of all 
sorts, then you will say, “‘Let the 
government do it all; let it establish 
state universities and state research 
laboratories and state experimental 
projects of all kinds as it has done in 
most European countries and let the 
whole responsibility for our scientific 
progress lie in these institutions.” 
But if you believe with the early 
makers of our nation in the widest 


210 
ELINA TT 
possible distribution of social re- 
sponsibility, in the wide-spread stimu- 
lation of constructive effort, in the 
nearest possible approach to equality 
of opportunity, not only for rising to 
wealth and position, but for sharing in 
community service, then your in- 
dustries which are themselves the 
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in the great nation-wide move- 
ment to keep alive the spirit of 
science all over this land of ours 
through keeping pure science going 
strong in the universities, its logical 
home, and applied science going 
strong in the private industrial la- 
boratories where it thrives best. 


—N.E.L.A. Bulletin 


offspring of pure science, will join 
g J 
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New Values in Industry 


By Charles M. Schwab, Chairman of the Board, 
Bethlehem Steel Corporation 


(Article No. 1 of the ““Universal Safety Series,” presented by the National 
Broadcasting Company in conjunction with the National Safety Council.) 


N my career of nearly fifty years 
in business and industry, I have 
participated with real personal 
satisfaction in the unfolding of a 

great human relationship between 
those who manage and those who 
labor. Whatever else I may have 
achieved, my part in this endeavor 
will remain my most cherished pos- 
session. 

During no other era have labor 
relations been so sound and whole- 
some as in America to-day. No 
people in the world are as free from 
class feeling. Here the worker of 
today is the manager of tomorrow. 
Our industries prosper because men 
are doing their jobs better. They 
realize that they profit as their com- 
pany prospers. 

Management recognizes that our 
economic system must enable men 
to live on an increasingly higher plane. 
It must enable them to fulfill their 
desires and satisfy their reasonable 
wants and give them that feeling of 


security which is essential to happi- 
ness and efficiency. 

What are these reasonable wants 
which men have a right to see satisfied 
as far as the conditions of industry 
permit ? Out of my long experience 
in industry iTchave come; to “the 
conclusion that they include : 


Fair wages for efficient service. 
Steady, uninterrupted employment. 
Safeguarding of lives and health. 
Good physical working conditions. 
A voice in the regulation of condi- 
tions under which men work. 
Provision for laying up savings and 
to: {bécome. spattierss aie 
business. 
Some guarantee of financial inde- 
pendence in old age. 


With fair wages, steady employ- 
ment, a financial interest in the 
business, and a means of contact and 
co-operation with the management 
through representatives of his own 
choosing, the worker has secured the 
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fulfillment of the most important 
and vital of his desires. 

But there are other factors which 
should not be overlooked. One of 
these concerns the safety of work, for, 
indeed, accidents affect both wages 
and stability of employment. 

Noteworthy advances have been 
made in industrial safety since the 
beginning of the century. They re- 
flect credit alike upon management 
and men, for essentially it has been a 
co-operative movement. Accident 
prevention is a joint responsibility 
upon employees as well as employers. 
It requires activity on the part of 
both and the enthusiastic interest 
of all. 

I have always said that no matter 
how great or how small his position, 
a man can do better work under the 
spur of encouragement than under 
the lash of criticism. It is this spirit 
of encouragement which has brought 
the safety movement in this country 
to its present high state of efficiency. 

Then, too, that splendid organiza- 
tion the National Safety Council, has 
extended its field of activities since 
it was organized a few years ago until 
today it reaches out into every indus- 
tty and: pliterally, “every home «in 
America. It has done commendable 
work and it is going still further in 
unfurling the banner of universal 
safety to all the civilized nations of 
the world. 

The problem of safety is not new. 
As a matter of fact, it is as old as 
civilization. The first law of nature 
is self-preservation, but, like all of 
the wonderful advances in human 
endeavour, it required the vision and 
faith of far-seeing men to make the 
safety of workers an essential feature 


of good management in our industries. 

What is safety work! ‘The best 
definition I have heard was given by 
the Rev. John McDowell. He stood 
before the steel men in convention 
assembled, with an empty sleeve that 
bore mute evidence of his early years 
as a Pennsylvania miner. He talked 
with authority, but best of all he 
talked from his heart. Let me quote 
him : 


To save human life is the noblest 
of all purposes. It embodies the 
highest ideal of humanity. It 
connserves the best asset of the 
nation ; provides its best protect- 
ion, and creates its real glory. It 
incarnates the spirit of democracy 
and brotherhood. 


That this spirit has taken hold of 
industry is evidenced by the wonder- 
ful achievements that have been 
accomplished with the co-operation 
of employees in eliminating needless 
accidents and thus adding to the 
happiness of homes throughout the 


‘land. 


I have gone through some rather 
dark chapters in American industrial 
history. It is a great joy to realize 
that humanity rules today; that 
industry has awakened to the fact the 
employer in engaging men’s services 
is entitled to use them, but not to 
abuse them, and that the rights of 
employees include the right to work 
safely and the right to live in such a 
way that they and their families all 
have their full measure of security, 
health and happiness. 

I dare say that the safety move- 
ment as an essential feature of good 
relations has so embedded itself in 
industry today that no backward 


ZZ 


step can ever be taken. Workers col- 
lectively and individually are more 
cognizant of safety in their daily occu- 
pations. Furthermore, they have 
come to realize the economic impor- 
tance to themselves, to their families 
and ta their companies in avoiding 
accidents. 

It is a source of real satisfaction to 
me that the steel industry has played 
an important part in pioneering this, 
both as a great humanitarian and a 
great economic movement. And let 
me say here that it does not detract 
in any way from the broad humani- 
tarian aspects of this work to consider 
its economic aspects in sustained pur- 
chasing power, in providing steady 
employment and in keeping the 
wheels of industry moving. Indeed, 
we have a new measure of appraisal 
of its worth, for under present-day 
economic conditions in America, 
workers are more than producers ; 
they constitute the very backbone of 
our large scale consumption. 

In my own company, the Bethle- 
hem Steel Corporation (and this is 
typical of most companies) progress 
in accident prevention during the past 
few years has resulted not only ina 
greater saving of life and limb but 
also in a saving to employees in wages 
alone of millions of dollars. For this 
accomplishment I give credit to that 
fine, stalwart body of co-workers who 
have helped build our company. 

What has been accomplished in 
the conservation of human life in 
industry is the direct result of the 
policies of forward-looking manage- 
ment and far-sighted workers. It is 
highly fitting that we in America 
should have developed this new 
leadership. “It 4s) quitewan® keeping 
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with our democratic ideals of sharing 
opportunity and responsibility, but, 
best of all, it brings a greater measure 
of happiness into the homes of our 
land. 

The highest degree of actual service 
in America today is not necessarily 
rendered by those who are strongest 
socially or economically. Indeed, I 
believe the working men and women 
of our country, by their industry, 
their thrift and their good common 
sense are the real bulwarks of our 
institutions. ‘The capacity for Ameri- 
cans to progress is due not so much to 
economic advantages as to a great 
degree of good will in their relations 
with each other. When we bring 
ourselves to believing that those with 
whom we deal have motives no less 
admirable than our own we have laid 
the foundation for real co-operation. 
Management has come to know that, 
on the whole, labor meets good will 
with good will, respect with respect. 
American workers want good leader- 
ship, and it has been my observation 
that their response to it is genuine 
and hearty. 

Even after so many years of active 
business life I still find my greatest 
joy in work. Real happiness lies 
in doing the day’s work with a 
zest and good will free from worry and 
anxiety, under the spur of encourage- 
ment and the reward of achievement. 

Let us hope that the new order in 
industry will hasten the day when we 
shall cease to talk about a separation 
between labor and capital and begin 
to think of ourselves as contributing 
to a co-operative undertaking, in the 
advancement of which every super- 
visor and every employee is an essen- 
tial factor. We will continue to 
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co-operate with each other in pro: 
moting good working and safety con- 
ditions, that we may have a nation of 
contented, self-respecting citizens and 
a prosperous and progressive industry 
in the interest of society at large. 
And so we find better industrial 
relations and safety working hand in 
hand—growing in usefulness, develop- 
ing each day in a broader service. It 


is truly a pleasant picture but there is 
still much that can be done. 

It is my sincere wish—and hope— 
that the day will come in the not far 
distant future—when the protecting 
arms of Universal Safety will spread 
out over all industry and reach 
directly the millions of workers who 
make industry possible. 

—National Safety News. 


Lighting Hens in Winter 


By J. E. Dougherty, Associate Professor of Poultry 
Husbandry, University of California. 


OES it pay to use artificial 
lighting in the laying house in 
Winter ? Mathews in his 
book on the use of electricity 
in agriculture in England says, ‘“‘ The 
use of electric light to increase egg 
production during the winter months 
has proved: to be ‘one’ of the most 
important commercial innovations 
introduced into the poultry world 
during recent years. It has now long 
passed the experimental stage and is 
taking its place as one of the necessary 
installations on the modern poultry 
farm. Unfortunately there are a 
number of poultry farmers who, after 
placing lights indiscriminately in the 
laying pens, and further, using them 
irregularly fail to obtain the desired 
results, and then raise their voices 
against the practice. Investigation 
of cases similar to these showed that 
the cause of the trouble was due to too 
little attention being paid to the types 
of reflectors used, the incorrect ar- 
rangement of the lights and erratic 
time-keeping. The intensity of the 
light on the floor is a determining 


factor in the amount of activity shown 
by the birds during the lighted 
periods, and there is a certain inten- 
sity of light below which the activity 
of the birds decreases. 

Fairbanks states that the use of 
artificial light to supplement daylight 
and make a longer working day for the 
layers, thereby stimulating egg pro- 
duction during the winter months, 
has been proved conclusively to be 
practical and profitable. He states 
further that under normal daylight 
conditions the intensity of the light 
up to a certain point determines the 
speed with which birds can pick up 
grain or eat mash. Therefore it is 
reasonable to assume that when 
artificial light falls below a certain 
intensity there is a decrease in the 
activity of the birds and in the 
amount of feed eaten. In his investi- 
gations, Fairbanks found that there 
must be not only an effective illu- 
mination of the floor and feed hoppers 
but also some direct light on the 
perches to obtain maximum activity 
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of the birds, increased feed consump- . 


tion and more eggs. 

The New Jersey Agricultural Ex- 
periment Station placed two pens of 
100 hens each under exactly similar 
conditions except that one pen was 
lighted each morning from Nov. 1 to 
April 1. In this period the lighted 
pen produced 6,992 eggs and the un- 
lighted pen 5,595 eggs. 

At the Pennsylvania Agricultural 
Experiment Station pullets given 
morning light from Nov. 1 to March 1 
laid 17.1 eggs more per bird in this 
period than similar pens of pullets 
receiving no artificial light. 

The California Agricultural Experi- 
ment Station says, “‘It has been as- 
sumed that (a) a laying hen does not 
need any more sleep and rest in winter 
than) iin (summers tej keep yin? cood 
health ; (b) the only reason for her 
spending a longer time on the roosts 
in winter is because there are more 
hours of darkness. Experiments and 
practical experience seem to prove 
quite conclusively the soundness of 
these assumptions. Lighting simply 
exerts a stimulus on production by 
lengthening the working day so that 
the hen can eat and exercise more. 
It does not over-stimulate or force in 
the sense that a drug does. It is, 
therefore, injurious to either 
pullets or hens and there should be no 
il vetiectss: 

The capacity of a hen’s crop being 
limited, she cannot, during the short 
days of winter, fill her crop before 
going to roost with much more than 
enough food to nourish her body 
during the long hours of darkness. 
Very little is left to be manufactured 
into eggs. 


not 


The result is less eggs in 
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winter than at other seasons of the 
year. 

Hens begin to respond to artificial 
lighting in a week or ten days and the 
maximum response is obtained in 
about three weeks. Production then 
continues at high level well into 
March when a slump usually occurs 
which lasts for some weeks and is 
accompanied by a partial molt. Itis 
evident, therefore, that increased 
production in winter is usually ob- 
tained at the expense of spring pro- 
duction and the annual lay is not 
necessarily increased. The value of 
artificial lighting depends on obtain- 
ing more eggs in winter when prices 
are high at the expense of less eggs in 
spring when prices arelow. If it does 
this it pays by increasing the average 
price per dozen for the year. 

The .operating..cost for electric 
lighting is negligible. The author 
found by foot-candle-meter test that 
one 100-watt inside frosted lamp with 
an efficient reflector would amply light 
an area) (including roosts), 20 it, 
square. ‘This area provides enough 
floor space for 200 leghorns. With an 
average period of two hours of electric 
light per day for the winter season, 
such lighting would cost 12 cents per 
month per 100-watt lamp at 2 cents 
per kw-hr., or 6 cents per 100 hens per 
month. Broken lamps plus interest 
and depreciation on the installation 
for the entire year might double this 
expenser., But even sat, L2centauper 
100 hens per month for a four-month 
lighted period, or 48 cents per 100 
hens per year, an increase of only 24 
eggs per 100 hens for the winter season 
would be needed to pay all costs, 
assuming increased winter production 
balances decreased spring production 
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and winter eggs bring 2 cents each 
more than spring eggs. 

An average increase in winter lay 
of only 10 per cent. would amount to 
ten eggs per 100 hens per day, or 300 
per month, or 1200 for four months. 
So 1,200 less 48, or 1,152, would. re- 
present increased returns in terms of 
eggs, and 1,152 multiplied by 2 cents, 
or $23.04, would be the increased re- 
turns per 100 hens greater money 
value of these eggs over spring eggs. 
‘The increase in lay obtained will de- 
pend on how effectively the house is 
lighted and on how much more feed 
the hens eat due to the lights. Unless 
the lights bring about the consump- 
tion of more pounds of a correctly 
formulated ration, an increase in pro- 
duction cannot be expected.— 

—FHlectrical West. 
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H. B. Chant, Clinton 


Clinton lost a good citizen when, 
early Monday morning, June 17th, 
after an illness covering several 
months, Herman Benson Chant 
passed away at his home, Rattenbury 
Street, East. 

Mr. Chant was born in York 
County, but came to Clinton when a 
young man, well on to fifty years ago, 
and this has been his home ever 
since. He was for many years with 
the Doherty Organ and Piano Co., 
during the latter years of his stay 
being in charge of the electrical and 
steam engineering plant and superin- 
tendent of the factory. About this 
time, too, he was elected a member 
of the town Waterworks Commission, 
and in 1913 when Clinton bought out 
the Clinton Electric .Light Co.; Mr. 
Chant was given the management of 


Herman Benson Chant 


both the electrical and waterworks 
department. Later when Hydro was 
installed and the waterworks and 
electrical departments were placed 
under the management of a Public 
Utilities Commission, Mr. Chant was 
appointed superintendent and trea- 
surer, with full charge of the office and 
the outside work. Mr. Chant was 
possessed of an analytical mind and 
he was always studying, always 
learning, so that he mastered his 
work and was considered an expert 
in his line. 

Mr. Chant was public-spirited and 
was always interested in anything for 
the general good. He served as a 
member of the Public school board 
for years, later on the Collegiate 
board, of which he was a member to 
the last. He was secretary of the 
local Masonic lodge and treasurer of 
the Oddfellows lodge and for a great 
many years had been an official of 
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the Wesley, later the Wesley-Willis 
church. 

Mr. Chant is survived by his wife, 
who was formerly Miss Charlotte 
Holmes, and one son and two daugh- 
ters: Fred Chant of Pittsfield, Mass., 
Mary, Mrs. W. E. Floody, Toronto, 
and Gertrude, Mrs. J. A. Sutter, 
Clinton. His aged mother, Mrs. 
C. H. Chant, resides at Unionville, 
and there are two brothers, J. H. 
Chant? “Unionville: and ¥Prot7-C eA: 
Chant of Toronto University, and 
two “sisters: = airs; 17 Se) Sk oss. Ol 
Rorketown, Sask.,, and Mrs. F. A. 
Jamieson, Toronto. 


James Hyslop, Toronto 


In the death of James Hyslop, 341 
Armadale Avenue, Toronto, in the 
General Hospital on Wednesday, 
June 19, the Hydro-Electric Power 
Commission of Ontario lost one of its 
most popular mechanical engineers. 
Mr. Hyslop, who was in his 60th 
year, had joined the staff of the com- 
mission in 1922 as assistant station 
engineer, attached to the building 
section of the electrical department 
on sub-station design, more parti- 
cularly on outdoor structures. He held 
this position at the time of his death. 

Mr. Hyslop was born May 24, 1870, 
at the farm of Gerranton, parish of 
Crossmichael, Kirkcudbrightshire, 
Scotland, and he received his early 
education at Clarebrand public school 
and Castle Douglas academy. 

In 1883 his family moved from Ger- 
ranton (which they had farmed since 
1768) to the farm of Gateside in the 
parish of Lochrutton, Kirkcudbright, 
where he entered Dumfries Academy. 

He entered the Dumfries iron works 
as an apprentice machinist in 1885, 


and at the same time he began the 
study of electricity, mathematics and 
mechanical drawing, successfully 
writing the South Kensington science 
and art examinations. This was fol- 
lowed by electrical and mechanical 
engineering courses at Herriott Watt 
Technical College, Edinburgh, which 
he began upon leaving the iron works 
in 1890. 

In 1892 Mr. Hyslop migrated to the 
United States and settled in Chicago. 
In the same year at Hastings, Neb., 
he = was .anarrieds*toveMargaretwan 
Forsythe. 

In May, 1895, he entered the 
employ of the Whiting Foundry 
Equipment Company as a draftsman, 
and advanced to the position of chief 
draftsman and designing engineer on 
cranes and foundry equipment. 
Owing to ill-health from climatic 
conditions, he resigned in Feb., 1911, 
and moved to Winnipeg, where he 
becaine. operatine engineer, Foi Wthes 
Greater Winnipeg Water district, 
where he remained until he came to 
Toronto in 1922. 


Howard Chester, Coldwater 


Mr. Howard Chester, publisher of 
the Coldwater Planet, Clerk and 
Treasurer of the Village of Coldwater, 
and Secretary of the local Hydro from 
the beginning of service, passed 
away early in May after a long period 
of ill health during which he carried 
on his many duties with remarkable 
fortitude and courage. He was a 
staunch Hydro enthusiast, and will be 
missed by a large number of Hydro 
friends. 

His son, H. M. Chester, has been 
appointed in his place. 
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Central Ontario System 


On May 3lst the Peterboro Gas 
Plant was taken over by the munici- 
pality of Peterboro and is now being 
operated by the Peterboro Utilities 
Commission. 


*k * * * 


The Municipality of Oshawa voted 
on the purchase of their distribution 
system and gas plant on June 15th, 
and the result was 865 for and 165 
against. The election of a Public 
Utilities Commission was favored by 
a vote of 1028 for the by-law and 150 


against. 
* *K *k * 


Construction of approximately 1/5 
mile of rural line is now being built 
iGascerve lout. consutners. inthe 
Townships of Rawdon and Seymour, 
Campbellford, R.P.D. 


** * * ** 


Construction of approximately 20 
miles of line to serve 58 consumers in 
the townships of Sidney and Thurlow, 
Belleville, R.P.D., is now underway. 


* * * * 


Commission approval has been 
given for the construction of a new 
750 kv-a., 6600/2200 volt trans- 
former station at Trenton, with pro- 
vision for a second transformer of the 
same size, the station to be equipped 
with automatic, reclosing, feeder 
breakers. 


Georgian Bay System 


The new development at T'rethewey 
Falls on the Muskoka River is pro- 
gressing favorably, and the plant will 
probably be placed in operation by 
the end of the present summer, thus 
assuring an additional 2,300 h.p. for 
the -Georgian Bay System. The 
generating plant is to be semi-auto- 
matic, and will be operated from the 
switchboard of the main Muskoka 
development. 


f *k * * 


The 38,000-volt transmission tie 
line between the Muskoka and Was- 
dells divisions of the Georgian Bay 


System has been completed and 
placed in operation, and is now 
working satisfactorily. By this 


means the Wasdells Division is as- 
sured of a reliable source of power, 
independent of the Wasdells Develop- 
ment itself. 
* & * * 

Arrangements have been completed 
for restringing the steel conductor on 
the Wasdells Division transmission 
line between Cannington and Green- 
bank sub-stations with No. 0 alumi- 
num conductor. Arrangements have 
also been made to replace the 4,000 
volt line between Greenbank sub- 
station and the municipalities of 
Uxbridge and Port Perry with a 
22,000 volt line, utilizing the present 
conductor for that purpose. The 


change involves abandoning the 
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Greenbank sub-station and salvaging 
the equipment, as well as the con- 
struction of two new 300 kv-a. 
stations, one at Uxbridge and the 
other at Port Perry so as to serve 
each municipality at 22,000 volts 
from a separate station. A new rural 
feeder will also be constructed from 
the new Uxbridge station to Green- 
bank to take care of the rural load at 
the latter location. ‘This work will 
be undertaken at once and will be 
completed before the end of the 
present summer. 
* * * *K 

The Commission has completed the 
purchase of the generating plants, 
transmission lines, and distribution 
systems of the Bala Electric Light 
Co., serving the municipalities of 
Bala, Port Carling and MacTier, as 
well as the adjacent summer resort 
district. Arrangements are being 
made to install meters at the premises 
of all consumers, and to make what- 
ever changes may be necessary to 
bring all of the equipment and lines 
up to the Hydro standard of con- 
struction, so as to assure all cus- 
tomers of receiving the best possible 
service. 

* * k * 

The three 40 kv-a. transformers at 
the Coldwater sub-station have been 
replaced with three 100 kv-a. units to 
provide for the increased demand for 
power at the Stone Quarry. 

* * * * 

The Commission has just completed 
_ an installation of Oranamental Street 
Lighting for the Town of Gravenhurst 
consisting of the erection of sixteen 
ornamental standards equipped with 
300 watt multiple lamps fed from an 
underground system. ‘This improved 
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street lighting has been installed on 
the main street and all poles and 
overhead wires have been removed, 
including those of the Bell Telephone 
Company, which has resulted in a 
most pleasing appearance through the 
main business section of the ‘Town. 
* *k *K *K 

The three 50 kv-a. units at the 
Holyrood sub-station, which serves 
the municipalities of Lucknow and 
Ripley, have been replaced with a 300 
kv-a. three-phase unit formerly at 
Meaford. 

* * * * 

The 300 kv-a. 3-phase transformer 
at the Meaford substation has been 
replaced with three 250 kv-a. single 
phase units. 

*K * *f *k 

The Commission is assisting the 
local Commission of Orangeville in 
connection with the installation of an 
ornamental street lighting system on 
the main street. It is expected that 
specifications will be prepared and 
tenders called for covering this work 
in the very near future. 

* * * * 

Extensions in the following rural 
power districts have been arranged 
for or under construction at the 
present time : five and a half miles 
of line in Innisfil Rural Power Dis- 
trict which serves the west side of 
Lake Simcoe; three miles of line in 
the Sparrow Lake Rural Power Dis- 
trict which serves the summer resort 
area in that district, and one mile of 
line in the Beaumaris Rural Power 
District which serves a large portion 
of the Muskoka District. These ex- 
tensions are largely due to the in- 
creased demands for electrical energy 
in the summer resort districts. The 
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construction of six and a half miles of 

line on Scugog Island and one mile of 

line to serve the hamlet of Manchester 

all ‘of whichis located inptie Port 

Perry Rural Power District has just 

been completed and placed in service. 
*k * * * 

During the past few months, the 
old Severn System has lost by death, 
three secretaries who have _ been 
prominently connected with the local 
systems since the inauguration of 
service; Mr. T. W. Brown, known to 
its tmany inends.as’ “lines late 
Clerk of Tay Township and in charge 
of the accounts of the Waubaushene 
Hydro, Mr. ©. Ss. Burton, ~ who 
occupied a similar position in the 
Village of Elmvale, and Mr. Howard 
Chester of Coldwater, whose recent 
death is recorded elsewhere in this 
number. | 

These men were all prominent 
aimonem the oevern, system ~ Old 
Boys’’ when the going was not as 
comfortable as it is now, and will be 
missed by all who come in contact 
with the local offices. 


* *K ** *k 


Niagara System 


In order to carry the increased load 
in Port Colborne and vicinity the 
Commission is constructing a new 
steel tower transmission line from 
Welland to Port Colborne, a distance 
of 614 miles. ‘This line will operate 
_at 46,000 volts and will be completed 
and in service by the end of June. 

* *K * k 

There is considerable activity in 
the construction of rural lines in the 
townships north of Toronto, where 
17.6 miles are being built to serve 54 
farms, a summer cottage area and a 


summer camp. Also in the Beams- 
ville R.P.D., 8 miles are being built 
to serve 30 farms a large portion of 
which is back of the escarpment where 
development up to the present time 
has been slow. 


* * * * 


An office has been established in 
Sutton for the operation of the 
Keswick -R.P.D, with Mr. C.. i. 
Pearson as Superintendent. This 
district was formerly operated from 
the Bond Lake R.P.D. office in 
Richmond Hill. 


* * * *f 


One of the Natural Gas companies 
in Sandwich East ‘Township is in- 
stalling a 450 kv-a., 26,400/575 volt 
step-down station approximately 114 
miles West of the Commission’s 
Essex transformer station to take 
power in connection with the gas 
plant. ‘he installation of this sta- 
tion is being taken care of by the 
Commission’s engineering staff on 
behalf of the Company. 


* * * ** 


During the last two weeks of May 
and the first week of June work orders 
were issued for over 95 miles of rural 
extensions in the various rural power 
districts served from the Niagara 
system. The service from these ex- 
tensions will add approximately 270 
consumers to our lines. 


*K ** * * 


A second bank of 3—2,500 kv-a. 
transformers is being installed at 
Guelph transformer station. All 
13 kv. switching is being replaced 
by new outdoor equipment and the 
existing 13 kv. switch-room is being 
converted into a control-room. 
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A new 13 kv., line from Hamilton 
transformer station to /Canada 
Crushed Stone and a substation near 
Vinemount went into operation at the 
beginning of this month. 


* *k K *s 


The transformer capacity of Port 
Colborne distributing station is being 
increased by the addition of one 1,500 
kv-a., 3-phase unit and additional 
switching equipment, emergency bus, 
etc., is being installed. 


* * * * 


Work has commenced on the pur- 
chase and erection of equipment, 
buildings and structures required at 
the Toronto-Leaside transformer sta- 
tion to receive additional power under 
‘the 260,000 horsepower contract. 
This covers 15,000 kv-a. transformers, 
15,000 kv-a., synchronous condensers, 
load dispatcher’s board and_ the 
necessary 220/110-13 kv. switching 
apparatus to complete the station. 


*k *k * * 


Rideau System 


Instructions have been issued for 
the ‘erection “of a, 0Qkky—-a.. 44 ky, 
single-phase, out-door substation to 
be known as Forfar distributing 
station. This will be located between 
Philipsville and Forfar, where the 
road is crossed by Smiths Falls- 
Kingston line from which the power 
will be taken. 


Thunder Bay System 


Due to the increasing demand for 
power at Port Arthur and Fort 
William in general, and at the Great 
Lakes Paper Mill in particular, the 
Commission has decided to complete 
the Alexander Development and con- 
struction work is now progressing. 
An effort will be made to have two 
units in operation under partial head 
by the Fall of 1930, with the entire 
plant completed for three units under 
full head by the end of 1931. 

* * * * 

The present relay equipment is 
being removed and a ground selector 
system with balanced current po- 
tential relay protection is being 
installed in Port Arthur transformer 
station on the 22. kv., circuits : this 
being done to obtain faster clearance 
of faults. | 

(comme § 

Mr: E.,BsBrown, Cleresoistic 
Village of Victoria Harbor and Secre- 
tary of the local Hydro System broke 
his ankle some weeks ago when he 
stepped off the edge of the sidewalk. 
He is again at his office but will use a 
cane for some time. 

* * * * 

Mr: WR. Parker;.Secretary.oistne 
Penetanguishene Water and Light 
Commission, has been in the Private 
Patients’ Pavilion of the Toronto 
General Hospital for. some weeks. 
His many friends join in best wishes 
for his early recovery and return to 
his desk. 
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Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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The Lightning Problem in Power Transmission 
and Distribution 


By H. M. Towne, Lightning Arrester Engineering Dept., 
General Electric Company, Pittsfield Mass. 


(Read before Association of Municipal Electrical Utilities, at Bigwin Inn, 
Lake-of-Bays, Muskoka, July 4th, 1929.) 


velopment, transmission and 
A. distribution of electric pow- 

~ er make the problem of 
lightning protection increasingly vi- 
tal. The increasing geographical ex- 
posures of electric systems and their 
interconnections, tremendous increas- 
es in size-and cost of apparatus, and 
the continually growing critical atti- 
tude of power consumers towards 
interruptions in any electric services 
are factors which are making this 
subject immense in economic impor- 
tance. It is the purpose of this paper 
to review the fundamental principles 
underlying the lightning problem and 
to discuss the lightning arrester and 
factors affecting its performance and 
application and other protective 
measures conducive to reliability and 
economy. 


MAZING advances in de- © 


ELECTROSTATIC INDUCTION 


During lightning storms potential 
gradients as high as 100 kv. per foot 
may exist in the air dielectric between 
cloud and earth just prior to a light- 
ning flash. The gradient depends 
upon the magnitude of charge on the 
cloud and the elevation of the cloud 
above earth. The gradients are high- 
est in the region directly under the 
charged cloud and decrease quite ra- 
pidly as the outlying regions are 
reached. ‘The gradient at any point 
not under the cloud will vary ap- 
proximately inversely as the cube of 
the distance from that point to the 
cloud. ‘Thus, when the distance from 
the cloud to an outlying point is 
doubled, the gradient is one-eighth 
and when the distance is tripled the 
gradient is one-twenty-seventh. It 


THE BULLETIN 


HN 


222 
CONTENTS 
Htommmeee 
Vol. XVI No. 7 
July, 1929 
ewes tt 
Pade 
The Lightning Problem in Power 
Transmission and Distribution 221 


Factors Governing the Design of 
115-230 Volt Distribution at 


High Load Densities - - - 247 
Modern Billing Methods -_~ - NOL YS 
A.M.E.U. Report - - - - - 267 


therefore follows that the most seri- 
ous induced voltages may occur on 
the part of circuits in the region di- 
rectly beneath the charged cloud, or 
more specifically, beneath the por- 
tion of the cloud having the highest 
charge to earth. 

The presence of a charged cloud 
over the electric circuit causes a sep- 
aration of charges at the earth’s sur- 
face. If the cloud is negatively 
charged with respect to earth, posi- 
tive charges will be attracted and 
accumulate on the elevated conduc- 
tors and the negatives repelled from 
the conductors to earth. Since the 
line conductors are not perfectly 
insulated from earth the compara- 
tively slow passage of the cloud over 
the line will give the normal negative 
charges on the conductor time to 
travel to earth either through leak- 
age resistance of insulators or through 
neutral connections, or into parts of 
the circuit remote from the charged 
cloud. If the cloud is assumed to 
discharge in zero time, the disappear- 
ance of the cloud field will cause a 
potential to simultaneously occur on 
the conductor, the space distribu- 
tion of the potential conforming to 


Tag od 


the distribution of the cloud field 
before discharging. The potential 
induced will be the product of the 
potential gradient between cloud and 
earth before cloud discharge occurred 
and the height of the conductors 
above earth. Obviously, the cloud 
cannot actually be discharged in zero 
time and so the induced voltage on 
the conductor will be somewhat less 
than the gradient times the height. 
This is because during the time the 
cloud is discharging some spreading 
out of the induced voltage occurs 
with attending current flow, by which 
action some of the electrostatic energy 
has become electromagnetic energy. 


Fig. 1 may serve to illustrate the 
bound charge on the line conductor 
just prior to the cloud discharge. 
During this state of affairs the line 
conductor and earth are still substan- 
tially at the same potential. ‘This is 
explained by the existence of two 
fields in opposite directions, that is, 
while the main field is from positive 
earth to negative cloud, there is a 
counter-field from the accumulated 
positives on the line to the repelled 
negatives in the earth. These two 
fields attain somewhat of a balance 
since a more intensive cloud field 
creates a more intensive separation 
and resultant counter-field. 


The release of the bound charge on 
the line coincident with the lightning 
flash to earth is illustrated in Fig. 2. 
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While a more or less uniform cloud 
field is represented, it is probable 
that such a simple condition very 
seldom exists. Varying configura- 
tions of the cloud and varying degrees 
of charge within the cloud or between 
it and other clouds complicate the 
field distribution and resultant sepa- 
rations of charges at the earth’s sur- 
face. ‘Therefore, when the cloud 
discharges and the main field col- 
lapses, the attending release of the 
bound charge gives rise to a transient 
potential which may be of unequal 
magnitude at different points along 
the line conductor. Furthermore, 
the cloud may not discharge com- 
pletely, but the potential induced will 
depend on the change from the initial 
gradient between cloud and earth 
and will be proportional to the reduc- 
tion in the cloud charge by the light- 
ning flash. If a lightning flash does 
not occur and the charged cloud 
simply drifts over and away from 
the line conductors, the bound charge 
is released with corresponding slow- 
ness of the removal of the cloud field, 
and no potential difference will occur 
between line conductor and earth. 
While the cloud has been assumed to 
be negative, this may equally well be 
positive in nature. The induced 
charge on the line resulting from re- 
lease of a bound charge will be of op- 
posite sign to the charge on the cloud. 
Surge recorder studies do not seem 
to show any decided predominance 


of positive or negative induced volt- 
ages on lines. The induced voltage is 
unidirectional in some cases and fre- 
quently oscillatory. The oscillatory 
surges obtained in surge recorder in- 
vestigations seem to have varying de- 
grees of damping of the oscillations 
and the oscillations may be attributed 
to flashovers on the line and not 
necessarily indicating that the light- 
ning flash and decay of the cloud 
field was oscillatory. 

A voltage might be induced on the 
line conductors having the same po- 
larity as the cloud charge. This 
might come about when a cloud hav- 
ing no potential to earth is very sud- 
denly charged up by a lightning 
flash from another distant cloud. 
Under such condition the line con- 
ductor acts much as though it were 
perfectly insulated from earth. ‘The 
cloudmecomeatih field is) created so 
quickly that separation of charges 
by leakage through insulation re- 
sistance cannot result, and the only 
separation of charges is between the 
top and bottom of the conductor. 
The induced potential on the line 
will be the product of the instan- 
taneous voltage gradient and the line 
height as before, but the induced 
voltage having the polarity of the 
suddenly charged cloud. 

The lightning voltages so induced 
on electric circuits may be of any 
magnitude up to the flashover of the 
insulation. However, the worst con- 
dition probably exists quite infre- 
quently and surge investigations’ on 
three high voltage systems during 
1927 and 1928 evidenced potential 
gradients up to 54 kv. per foot. 
These are obtained by dividing the 
recorded voltage by the height of 
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the conductor above earth and it is 
probable that the recorders were not 
always located to record the highest 
gradient. Furthermore, the gradient 
may often be altered by trees, build- 
ings and general topographic condi- 
tions which may afford some shield- 
ing to the line. However, with a 
gradient of 50 kv. per foot the voltage 
induced on a line 40 feet high might 
be of the order of 2,000,000 volts. 
Considering the maximum possible 
gradient of about 100 kv. per foot, 
a line 40 feet high would have to be 
insulated for 4,000,000 volts impulse 
flashover to withstand the worst con- 
dition. 

The lightning flashover limit is 
fairly definite for those lines with 
steel towers or grounded hardware 
and less definite for the case of wood 
poles and cross arms in series with 
the line insulation. Wood greatly 
increases the lightning flashover of a 
line and this increase is about the 
same for dry, wet, creosoted or un- 
treated poles or cross arms. F. W. 
Peek, Jr., has given a figure of 180 
kv. per foot® for wood flashover. 
This may seemingly conflict with the 
maximum gradient of 100 kv. per 
foot previously mentioned, but the 
difference is reconciled by the fact 
that the maximum _ cloud-to-earth 
gradient of 100 kv. per foot is based 
on a steady state condition simulat- 
ing a direct current charge on the 
cloud, while the wood flashover is 
for very brief voltage applications. 


Since the lightning conditions vary 
in different localities and at different 
seasons, the practice in insulating 
lines naturally varies in accordance 
with the geographical locations of 
the lines and the experience of the 


operating engineers. However, those 
lines of 66 kv. and above which 
usually have steel towers are generally 
insulated so that the r.m.s. 60 cycle 
dry flashover averages about 3.8 
times the system rating or 6.5 times 
the system line-to-neutral voltage. 
The lightning flashover of the insula- 
tion based on a fairly steep wave will 
approximate 10 to 12 times the crest 
value of the line-to-neutral voltage 
of the system. For those systems 
with wood poles and ungrounded 
hardware the lightning voltages from 
line-to-ground will not be limited to 
10 or 12 times normal but may rise 
to very much higher values. Owing 
to the fact that distribution circuits 
frequently have the same elevation 
above ground as the much higher 
voltage transmission lines, the former 
may frequently have lightning volt- 
ages approaching those on the latter, 
particularly if they have wood poles 
and cross arms. ‘Therefore, when ex- 
pressed in terms of times normal, the 
low or medium voltage distribution 
system may be subject to a much 
higher lightning voltage than the 
high voltage transmission systems. 
Surge recorder studies” on even the 
higher voltage systems have shown 
lightning voltages up to 15 times nor- 
mal, this magnitude, however, being 
found infrequently. An alarming 
percentage of the surges seem to be 
of a dangerous magnitude, 10 per 
cent. of them having magnitudes 
from 6 to 10 times normal on some 
systems of 110 kv. and above. 


The rate of rise of these induced 
lightning voltages is the subject of 
a great deal of experimental work 
being conducted on several systems 
during the present lightning season. 
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Theoretically, since the release of the 
bound charge must conform to the 
time for the cloud discharge, we have 
some basis for suppositions and it 
would seem that the rate of rise of 
the induced voltage would never be 
faster than the time for electricity to 
travel the distance from cloud to 
earth. Moreover, due to the charac- 
ter of the cloud as a conductor, the 
time to completely discharge the 
cloud would probably be appreciably 
greater. It appears that the time 
element in reaching the maximum in- 
duced voltage would seldom, if ever, 
be shorter than 1 or 2 microseconds 
and more probably of the order of 
5 to 10 microseconds or even greater. 
Last year some data was obtained 
with the cathode ray oscillograph 
evidencing wave fronts of 5 to 10 
microseconds. Efforts to deduce the 
proper wave fronts from surge re- 
corder studies give the supposition 
that the great majority of the light- 
ning surges have fronts slower than 
10 microseconds. It should be re- 
membered that these transient volt- 
ages induced from lightning are 
superimposed on whatever normal 
power voltage exists between the line 
wires and ground. Also, the induced 
voltage will occur simultaneously on 
all conductors of any multi-conductor 
circuit but will be of the greatest 
magnitude on the conductors hav- 
ing the greatest elevation above earth. 
This last has been repeatedly evi- 
denced in practice where line insu- 
lator flashovers are most frequent on 
the top phase of vertically spaced 3- 
phase lines. The potential to which 
a line can be raised by lightning is 
quite independent of the length of 

the line, but involves only height and 
cloud potential gradient. 


THE Drrect STROKE 


In the parlance of the subject, a 
direct stroke is one where the light- 
ning flash from cloud to earth termi- 
nates on the line conductor. A direct 
stroke will cause a voltage on the 
line having the same sign as the dis- 
charging cloud. ‘The number of di- 
rect strokes in practice is very 
negligible relative to the induced 
effects. This is because only the 
strokes which would normally occur 
within a width of not more than per- 
haps four times the conductor height 
would be liable to strike the line. 
The maximum voltage which a direct 
stroke may occasion on a line conduc- 
tor is not known, but theoretically 
the rate of voltage rise would be faster 
than an induced voltage. The po- 
tential to which the line may rise 
when subject to a direct stroke is 
limited by the insulator flashover, but 
the voltage of a resultant traveling 
wave might be higher, since the elec- 
tromagnetic energy would be supplied 
by the lightning flash. If a direct 
stroke occurs on a line at a point 
midway between tower structure, 
it is practically certain that the flash 
will continue on and terminate at the 
earth below. If a stroke on the line 
occurred at a point only a few feet 
away from a well-grounded tower, 
the flashover of the line insulator to 
the tower might serve to complete 
the path of the stroke to earth. 
However, because of the tremendous 
potential gradient developed in and 
close to the lightning stroke, the 
presence of a nearby conducting path 
may not modify the course of the 
stroke to earth. 


No attempt is made to design light- 
ning arresters to withstand direct 
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strokes of lightning. ‘The expense 
of such arrester design would be pro- 
hibitive to economy of arrester ap- 
plication. ‘To prevent direct strokes 
terminating on station apparatus or a 
few feet away from it, means could be 
employed such as a Faraday cage or 
high and well-grounded towers near 
by which would divert the lightning 
stroke, but such methods would, as a 
rule, be unjustified because of the 
rarity of direct strokes in practice. 


TRAVELING WAVES 

When a charge is moving freely 
along a line conductor the electrostatic 
energy must be equal to the electro- 
magnetic energy. Sucha freely mov- 
ing charge is called a traveling wave. 
A traveling wave involves both volt- 
age and current, the latter being ne- 
cessary to the transfer of charge from 
one point to another. ‘The capaci- 
tance C, per unit length of the con- 
ductor, charged to voltage E deter- 
mines the electrostatic energy which 
is CE?/2. The line inductance L 
per unit length of conductor and the 
current I determines the electromag- 
netic energy which is LI?/2. Refer- 
ring to Fig. 2, as soon as the bound 
charge on the line is set free by the 
lightning flash, a traveling wave be- 
gins to move out along the line in 
either direction, unless the bound 
charge occurred at the end of the 
line, in which case the wave travel 
would be in only one _ direction. 
When the bound charge is set free, the 
energy is all electrostatic, but in de- 
veloping the traveling wave the 
charged portion of the line tends to 
discharge into a part of the line which 
is at some lower potential, and this 
transferring of charge must involve 
current flow in the line with resultant 


electromagnetic energy. When the 
traveling wave is complete the energy 
is divided equally between electro- 
static and electromagnetic (CE?/2= 
LI?/2) and the resulting waves cover 
just twice the length of line subject 
to the original bound charge. ‘The 
electrostatic and total energy of the 
bound charge of length ‘s’ was 
lgsCE?. The electrostatic energy of 
the traveling wave of length 2s is 
1 2 sCe? or sCe2. ‘The total energy 
of the traveling wave of length 2s is 
twice the electrostatic energy and is, 
therefore, 2 sCe?. The total energy 
of the traveling wave must be equal 
to the total energy of the bound 
charge from which it originated or 
4 sCE?=2 sCe?. Therefore, E?= 
4e? or e=E/2. 

While it can thus be shown that 
the traveling wave voltage is only 
half of the bound charge voltage ori- 
ginating the wave, it does not follow 
that traveling waves will be limited 
to a half of the insulator impulse 
flashover voltage. Dividing the in- 
duced voltage by two to get the tra- 
veling wave voltage is based on the 
premise of a given fixed charge de- 
veloping into the traveling wave. In 
actual practice, the cloud does not 
discharge in zero time, but requires a 
finite time, and, therefore, the travel- 
ing wave starts when the first incre- 
ment of the induced voltage appears, 
so that the traveling wave is develop- 
ing during the time that the induced 
voltage is building up, with the result 
that the wave may be entirely in mo- 
tion by the time that the induced 
voltage has risen to the flashover 
value of the insulators. It is, there- 
fore, logical to presume the possible 
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existence of traveling waves of volt- 
age magnitude approaching the im- 
pulse flashover of the insulators where 
insulators are grounded and of much 
greater voltage magnitude where in- 
sulators are not grounded. ‘This is 
important in the consideration of 
voltage stresses at apparatus termi- 
nals. 

The steepness of the front of the 
traveling wave induced by lightning 
probably depends upon the space 
distribution of the cloud field before 
the lightning discharge occurs, the 
proportion of the cloud discharging, 
and the rate of release of the bound 
charge. However, the greatest dan- 
ger to insulation will occur at the 
point of origin of the induced poten- 
tial and the terminal points where 
voltage reflections occur. At both of 
these points the voltage is higher and 
and wave fronts steeper than for 
the corresponding traveling wave. 
While the wave front and its maxi- 
mum potential are of vital interest 
in the problem of protection, the 
shape of the remainder of the wave is 
also of importance. The body of 
the wave determines the length of 
time of application of crest potential 
and insulation may fail after the wave 
front has passed due to the prolonged 
voltage application by the body or 
tail of the wave. It must be remem- 
bered that the potentials resulting 
from induced or direct lightning 
strokes are of a decidedly transient 
nature and that the rate of voltage 
increase with respect to velocity of 
travel is such as to produce amazing 
potential gradients in a conductor. 
These enormous potential gradients 
over small space separations make 
the influence of lightning arresters 


restricted largely to the point of their 
installation on the circuit. 

The name “surge impedance”’ has 
been assigned to the ratio of voltage 
E to current I in a freely traveling 
wave. ‘The value of this ratio is de- 
termined on the basis of energy rela- 
tionship, viz, CE?/2 per unit length 
of line is equal to LI?/2 per unit 
length, and the surge impedance Z 
will be equal to the square root of L/C. 
Thus Z varies with the relation of 
L to C in the circuit, and approxi- 
mate figures are 500 ohms for over- 
head lines and 50 ohms for cables. 
While 500 ohms is _ sometimes 
mentioned for the surge impedance 
of a concentrated inductance such as 
a transformer winding, it is probable 
that the true impedance is variable 
for various parts of the winding. 

The current of a traveling wave 
will be the voltage divided by the 
surge impedance, i.c.I=E/Z, and as- 
suming 500 ohms for an overhead 
line, the traveling wave current will be 
2 amperes per kilovolt of potential. 

When a traveling wave on a line 
strikes an open end of a line a reflec- 
tion results in which the energy be- 
comes all electrostatic with double 
voltage and zero current during the 
reflection process. Such an open end 
of a line represents a surge impedance 
of infinity, and complete reflection 
occurs. If the wave from the line 
strikes a transformer or other con- 
centrated inductance of relatively 
high surge impedance reflection also 
occurs with voltage becoming prac- 
tically double and current practically 
zero during the reflection process. 
The final reflected wave has the same 
sign as the incoming wave. Since 
the voltage of a traveling wave may 
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be practically equal to the impulse 
flashover of line insulation, the re- 
flection of such waves at terminal 
equipment may readily impose tran- 
sient potentials greatly exceeding 
insulation strength of equipment. 

When a traveling wave on a line 
strikes a short circuit between the 
line and earth, a reflection takes place 
in which the voltage at the point of 
short circuit is zero and the current 
double that of the wave current. 
The final reflected voltage wave will 
have the opposite sign of the incom- 
ing wave. Such a condition is had 
when the flashover of a line insulator 
occurs where the insulator is sup- 
ported by a well-grounded tower. 

The propagation of a wave is the 
result of current flow in the induc- 
tance of the circuit with the magnetic 
field tending to sustain the current 
flow. From Maxwell’s theory, which 
has been checked by experiments, the 
velocity of wave travel is equal to the 
velocity of light, (8 x 10® meters per 
second), provided the dielectric con- 
stant and magnetic permeability are 
each equal to unity. If the dielec- 
tric constant is K then the velocity 
will be 1/+/ K times the velocity of 
light. For example, if a cable has a 
dielectric constant of 4, the wave 
velocity will be one-half that of a 
wave on a line in air. Magnetic 
permeability has a similar effect but 
is not so easily computed, since it is 
not a constant but is affected by flux 
density, skin effect, etc. However, 
it is seldom necessary to consider the 
permeability. In ordinary overhead 
lines it is convenient to consider the 
velocity as 300 meters (approx. 1,000 
feet) per microsecond. 

-A traveling wave suffers attenua- 


tion during its propogation due to 
losses from corona, resistance dielec- 
tric, absorption, etc., the corona losses 
being predominant. Some surge re- 
corder studies® and also surge investi- 
gations on line with the cathode ray 
oscillograph indicate that lightning 
voltages attenuate fairly rapidly, the 
attenuation being a constant times 
the kv. squared (ke,?). The con- 
stant naturally varies with the size 
of the conductor, character of insu- 
lation, presence and proximity of 
ground wire, etc., and figures from 
.00016 to .0008 are found from data 
at hand. ‘The attenuated voltage is 
e=e,/(kse, +1) Heres is the dis- 
tance in miles for the original voltage 
e, to attenuate to the voltage e. A 
figure for the constant .k is .00016 
which is probably conservative in 
showing less attenuation than might 
actually occur. Using this constant 
in mental calculations of attenuation, 
the distance that a wave will travel 
to attenuate to one-half value is equal 
to 6250 divided by the original volt- 
age. For instance, a 1000 kv. wave 
will attenuate to 500 kv. in 6.25 miles 
and a 500 kv. wave will attenuate to 
250 dees am: 1235 smitles] oinees the 
higher voltage lines particularly are 
designed fairly close to the initial 
corona voltage, it follows that corona 
losses will continue to cause attenua- 
tion of a wave until the voltage is re- 
duced to a value fairly close to the 
system voltage. 


INTERNAL SURGES 
Voltage surges giving rise to travel- 
ing waves and reflections occur in the 
normal operation of an electric sys- 
tem. Changes in the voltage or cur- 
rent flow, or modification of constants 
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of the circuit, are attended by a re- 
adjustment of the electrostatic and 
electromagnetic energies. This re- 
adjustment may be accompanied by 
oscillatory phenomena which may be 
very complex and often giving rise to 
destructive potentials localized in one 
or more points of the system. The 
character and magnitude of these 
switching and arcing ground surges 
are probably different for every sys- 
tem. Studies using surge recorders 
during the past three years indicate 
that the majority of switching surges 
are less than three times normal, nor- 
mal being the crest value of the line- 
to-neutral system voltage. Switch- 
ing loads on and off seems to produce 
relatively mild surges while energiz- 
ing and de-energizing unloaded lines 
produce a worse condition. The ma- 
jority of data has perhaps been ob- 
tained on the higher voltage systems 
and six or seven times normal repre- 
sents the order of the highest switch- 
ing surges, this magnitude occurring 
with the de-energizing of an unloaded 
line. The wave fronts of these 
switching surges are usually slower 


than the transients due to lightning © 


and the time element and energy of 
the surge will, in general, impose no 
hardship on arresters. 

The arcing ground surges will, of 
course, only occur on delta connected 
or ungrounded neutral systems. ‘The 
arcing ground surges are recurrent as 
long as the ground fault exists. Ac- 

cording to J. E. Clem’, arcing ground 
| surges may theoretically reach values 
of about six times normal and values 
slightly in excess of this have been 
shown on surge recorder studies. 
These arcing ground surges are a 
damped oscillation superimposed on 


the 60 cycle or system voltage and 
will cause continuous discharge of ar- 
resters on the two ungrounded phases 
for the duration of the ground fault. 
The energy of the surges depends 
upon the character and constants of 
the system. While the energy in 
any group of oscillations is small, the 
more or less continuous discharge of 
these surges through arresters tends 
to exceed the heat storage capacity 
of arresters and the prolonged arcing 
ground is unquestionably the most 
probable cause of arrester troubles. 


INSULATION 

Electrical equipment and _ acces- 
sories are, in general, designed for a 
limited dielectric test. The test va- 
ries with different apparatus, depend- 
ing upon the class of duty. The 
test voltage is generally defined by 
standards in terms of continuously 
applied voltage of commercial fre- 
quency for a specific time period 
when the apparatus is new. In order 
that a manufacturer can be sure of 
his article meeting such standard test 
he must design the insulation to in- 
corporate some factor of safety, 
which varies over a fairly wide range 
for different manufacturers and dif- 
ferent apparatus. ‘Therefore, the ac- 
tual failure voltage of new insulation 
is something above the test standard 
specified. 

While the mechanics of insulation 
breakdown is not well understood, 
we can think of the sparkover of a 
gap or the puncture of an insulation 
as a tearing apart or change in the 
atomic or molecular structure. This 
process requires energy and, there- 
fore time, because the power is 
never infinite. ‘Ihe process of dis- 
rupting the dielectric structure and - 
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the building up of a spark through 
the dielectric starts at a fairly defin- 
ite voltage gradient for a given insu- 
lation and pair of electrodes. After 
the process starts, some time must 
elapse before the sparkover takes 
place. ‘This time element, while neg- 
ligible at commercial frequencies, is 
conspicuously present in the transient 
voltage breakdown of a dielectric and 
is called time lag. The voltage to 
puncture a dielectric will vary in in- 
verse. telation tommhes duration» of 
voltage application, giving rise to a 
hyperbolic volt-time curve. The im- 
pulse strength of insulation, there- 
fore, can never be referred to as a 
single certain value, since any one 
value represents only one point on 
the icutvewikewice wene time lag 
to rupture a dielectric is not a con- 
stant, but depends upon the nature 
of the dielectric itself, the shape of 
the conductors and the resulting dis- 
tribution of electrostatic flux and, 
more particularly, the rate of voltage 
application. | 


The line insulation appreciably in- 
fluences the general lightning prob- 
lem. Increasing the line insulation 
to reduce lightning flashovers on the 
line results in higher voltages which 
may be propogated along the line to 
terminal apparatus. With higher 
line insulation than is employed at the 
stations or adjacent to the stations 
there will be a tendency for increased 
number of flashovers near the station. 
Insulation flashovers in or adjacent 
to the station are probably undesir- 
able. Such flashovers result in a 
chopped wave going on to the sta- 
tion apparatus. ‘The tail of such a 
wave may drop from the insulator 
arcover value to zero in the time re- 
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quired for electricity to travel the 
distance of the arcover path. The 
chopped wave going on to the ap- 
paratus, therefore, has a sloping front 
but a vertical tail and the latter may 
cause dangerous turn-to-turn gradi- 
ents in inductive apparatus or give 
rise to harmful oscillations. More- 
over, on grounded neutral systems 
insulator flashovers in or adjacent to 
the station may be followed by a 
power are and short circuit which 
are undesirable so close to the power 
source. ‘Therefore, the choice of ex- 
tra high line insulation renders the 
station equipment with standard or 
low insulation more susceptible to 
damage unless lightning arresters are 
employed to prevent the flashovers. 
As will be shown later, the arres- 
ter does not permit any dangerous 
chopped wave, and also prevents the 
short circuit following its operation. 


GROUNDED VERSUS NON-GROUNDED 
NEUTRAL SYSTEMS 

There does. not seent 10 %be* any 
reason for expecting a difference in 
the severity of lightning voltages oc- 
curring on grounded or non-grounded 
neutral systems. The magnitude of 
lightning potentials for either cir- 
cuit depends upon the exposure of 
lines and their elevation above earth, 
the induced lightning voltage being 
the product of the change of cloud 
to earth voltage gradient and the 
height of the line conductors, the 
time element for the change in gra- 
dient being a factor. It would, 
therefore, seem that the number of 
apparatus flashovers or line insulator 
flashovers should not be affected by 
grounding the neutral, but the num- 
ber of times that power current will 
follow the flashover and result in 
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short circuit and attending interrup- 
tion will naturally be greater with the 


grounded neutral system. Lightning 


flashovers on the line, however, might 
not be followed by a power are and 
short circuit if the short time light- 
ning impulse happened to be super- 
imposed at or very near to the zero 
point of the 60 cycle power voltage 
wave. 

The switching surges are generally 
of lesser magnitude on the grounded 
neutral system and arcing ground 
surges are eliminated entirely, there- 
by removing a source of disturbance 
hazardous to lightning  arresters. 
Considering inductive apparatus par- 
ticularly, there is little or no data 
showing that the susceptibility to 
failure by lightning would be differ- 
ent with the Y or delta connection. 
However, with the inductive wind- 
ings, delta connected impulses may 
enter the windings from both ends, 
but this may be offset by the fact 
that two windings in parallel present 
a lower combined surge impedance. 
The solidly grounded neutral system 
permits special arrester applications 
giving better protection at somewhat 
lower cost. The interpretation of 
solidly grounded in this consideration 
is, that the neutrals of all generating 
or other sources of power feed shall 
be permanently and directly con- 
nected to very low resistance grounds 
with no intervening reactors, resis- 
tance, fuses or switches so that under 
any condition of system switch oper- 
ation the arresters can never be sup- 
plied by an ungrounded source and 
the neutral will be definitely fixed at 
Cart pocential:~ <li the neutral” is 
solidly grounded, the special ground- 
ed neutral arrester may ‘be applied 


anywhere on the system regardless 
of length of transmission or isolation 
of stations. The grounded neutral 
arrester will, in general, give better 
protection, limiting the lightning 
stress to about 80 per cent. of that 
with the arrester for non-grounded 
systems. 

SYSTEM VOLTAGE AND 

ARRESTER RATING 

The application of lightning ar- 
resters on any electric system involves 
essentially a consideration of the volt- 
age conditions of the system. The 
lightning arrester is fundamentally 
a voltage device and properly de- 
signed operates independently of the 
transmitted current, power, size or 
number of generators supplying the 
system. 

The voltages which must be con- 
sidered are first, the normal operat- 
ing system voltage ; second, the ab- 
normal maximum system voltage ; 
third, the surge voltages from normal 
and abnormal operating conditions, 
such as switching and arcing grounds; 
and fourth, the lightning voltages 
induced on the exposed circuits. The 
first two voltage conditions govern 
the design of the arrester, the pur- 
pose of which is to limit the magni- 
tude of the latter two classes of volt- 
ages. 

While the rating of lightning ar- 
resters is based on the so-called stan- 
dard system ratings, the arrester 
rating should, at least, be equal to 
the highest sustained line-to-line op- 
erating voltage of the circuit which 
might exist for any period, caused 
individually or collectively by high 
taps on transformers, over-excitation 
of generators, maximum boost by 
regulators or light load ~peration. 
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The design of the arrester based 
on the maximum sustained operating 
voltage alone is unwise, and the ab- 
normal system voltage conditions 
must be considered to prevent the 
arrester from failing when these ab- 
normal system voltages occur. Ex- 
perience has shown that the abnor- 
mal system voltages are not generally 
serious on the lower and medium 
voltage distribution systems, so that 
the distribution types of arresters in 
general do not require the factor of 
safety in valve or sealing character- 
istics that is required of arresters for 
the higher transmission voltages. 
Loss of load and the attending over- 
speed of generators on transmission 
systems is a dominant factor in the 
design of station type arresters for 
these systems. ‘The value of excess 
or runaway voltage depends upon 
the system set-up and resultant over- 
all regulation and largely upon the 
speed-voltage characteristics of the 
generators. Studies of the latter 
have shown that steam driven ma- 
chines may produce 50 per cent. rise 
and hydro-machines 100 per cent. 
rise above normal rated voltage, the 
worst condition being with direct 
connected exciters. Although these 
excess generator voltages exist for 
only a few seconds while the gover- 
nors and voltage regulators are com- 
ing into action, the duration is en- 
tirely sufficient to destroy lightning 
arresters which discharge during this 
period of excess voltage. It has fre- 
quently been suggested that the 
spark-over voltage of the arrester 
gap be increased to a value above 
the maximum possible runaway volt- 
age as a means of keeping this excess 
voltage off the arrester element, but 


this measure cannot be relied upon 
owing to the possible presence of 
transient surges with magnitudes of 
several times normal voltage which 
would still spark over the arrester 
gap. It is, therefore, necessary for 
the arrester valve element to be 
capable of preventing the flow of sys- 
tem current through it attending 
these extreme system voltages or to 
successfully interrupt the flow of 
such current without damage. Since 
the relief voltage and protective cha- 
racteristic of most arresters are di- 
rectly proportional to the 60 cycle 
sealing or valve voltage, it is obvious 
that protection is sacrificed by what- 
ever percentage of factor of safety 
must be introduced in the arrester to 
withstand the excess system voltages. 

A corrective measure to be pre- 
ferred, is to limit the magnitude of 
the runaway voltages by the intro- 
duction of over-voltage or over-fre- 
quency control on the generators. 
Careful investigations evidence that 
it should be possible to limit the 
runaway voltage of generators to a 
maximum of 25 or 30 per cent. above 
normal and do this with sufficiently 
positive performance to justify de- 
Signing arresters for only slightly 
above the voltage as limited by this 
means. It will be obvious to all, and 
particularly to those operating en- 
gineers who are placing increasing 
dependence upon arresters, that 
so limiting the maximum system volt- 
age is far more rational than accept- 
ing 50 or 100 per cent. possible voltage 
which acceptance demands that all 
of the arresters for the system cost 
more and give less protection. ‘The 
cost of the means of limiting the over- 
voltage of the generators would be 
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saved in the cost of a very few ar- 
resters and, while the major benefit 
would be in improved protection at 
less cost, the elimination of the ex- 
treme runaway voltages from all ap- 
paratus is desirable. 

Often one circuit may be exposed 
to an excess 60 cycle voltage by in- 
duction from a higher voltage cir- 
cuit, making it necessary to consider 
the induced voltage in applying ar- 
resters. In one instance, a 550 volt 
circuit closely paralleled a 120 kv. 
line and short circuits on the latter 
caused a voltage of about 2,000 to 
be induced on the 550 volt circuit 
for the duration of the short circuit. 
This induced voltage was a 60 cycle 
voltage sustained for a matter of 
seconds and necessitated arresters 
having a valve element designed for 
2,000 volts instead of for the normal 
550 volt rating of the circuit. 


LIGHTNING ARRESTERS 

The duty on lightning arresters and 
their response to that duty is the sub- 
ject of continued investigations and 
operating engineers have just reason 
to expect for the future even greater 
immunity from lightning failures than 
now experienced. ‘The cathode ray 
oscillograph has for several years 
enabled exacting studies in the labora- 
tory of arrester protective character- 
istics, and more recently on actual 
transmission lines. This, together 
with the several investigations being 
conducted this season with cathode 
ray oscillographs for determining the 
magnitude and wave shape of light- 
ning on actual lines are very definite 
advances which will continue to 
stimulate developments and improve- 
ments in arresters and their applica- 
tion for maximum benefits. 


The percentage by which an ar- 
rester reduces the voltage of a light- 
ning impulse or wave depends on the 
relation of the arrester resistance 
plus the ground resistance to the 
surge impedance of the circuit at the 
point of installation. This relation- 
ship of discharge path resistance to 
surge impedance can be plotted and 
is shown in Figs. 3, 4 and 5 for the 
Fig. 


3 is the most common case for an 


cases most common in practice. 


arrester connected from line to ground 
at a transformer terminal, the trans- 
former being at the end of the line. 
The surge impedance of the line Zi 
is assumed to be 500 ohms and that of 
the transformer Zz assumed to be 
5,000 ohms. ‘The discharge path re- 
sistance in ohms is plotted against 


Fig. 8—Current, Voltage and Power 
relations with travelling wave. Arrest- 
ers at junction of line with high surge 
impedance. 
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the discharge path voltage and cur- 
rent in percent of the incoming wave 
voltage and current. It will be seen 
that if the discharge path resistance 
is zero, the voltage across ats: zero, 
and the current through the dis- 
charge path is 200 per cent. of the 
wave current, this condition consti- 
tuting a so-called current reflection 
which results in a voltage wave of 
opposite sign equal to KE, being re- 
flected back on, theminessemi the ire- 
sistance is 100 ohms the incoming 
wave is reduced to 33 per cent. and 
the current through R is 163 per cent. 
of the wave current on the line. The 
reflected voltage wave of opposite 
sign will be the difference between 
go per cent, sandelO00 per cent. ora 
wave of 67 per cent. of Ei. If the 
resistance R is 500 ohms, which is 
equal to the line surge impedance, 
the voltage across R and the current 
through R are 95 per cent. of the volt- 
age and) cuirent onustmesine. If -Z. 
had been infinity as with an open 
ended line the resistance voltage and 
current would have been 100 per 
cent. and the wave would be com- 
pletely absorbed in the resistance. 
The assumed transformer impedance 
changes the condition but slightly 
from the case of an open ended line. 
The dotted curve shows the energy 
absorption from the incoming wave 
FE; for the various values of R. 

Fig. 4 is a similar plot but for the 
case of the arrester along a line where 
the surge impedances on both sides 
of the arrester are equal. It is seen 
that if R is 100 ohms in this case, 
the voltage across R is about 29 per 
cent. of the incoming wave and the 
current through R is 143 per cent. 
of line current. The difference be- 
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Fig. 4—Current, Voltage and Power 
relations with travelling wave. Arrest- 
er at mid-point of line. 


tween 29 per cent. and 100 per cent. 
is the proportion of the incoming 
voltage which is reflected of the op- 
posite sign. It is seen that for any 
value of R the voltage across R is 
lower. It is also noted that the 
maximum absorption in R_ occurs 
when R is about 250 ohms and that 
under this condition only 50 per cent. 
of the incoming wave energy is ab- 
sorbed. 

In Fig. 5 we have the same plot 
but for the case of an arrester at the 
junction of overhead line and 
cable which is long in comparison 
with the incoming wave, the surge 
impedance of the cable assumed to be 
50 ohms. Here it will be seen that 
with R of 100 ohms the voltage across 
R is 12.5 per cent. of the incoming 
wave voltage and the current through 
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R is 62 per cent. of the line current. 
For maximum absorption in R the 
latter must be about 50 ohms and 
when so the absorption is only 10 
per cent. of the incoming wave energy. 

There are two desirable accomplish- 
ments for arresters. First, and most 
important, to reduce the voltage of 
waves at the arrester terminals and 
second, but less important, to absorb 
as much as possible of the wave 
energy so as to minimize the ampli- 
tude of the reflected wave and its 
energy. ‘That both conditions can- 
not be obtained is evident. The 
condition for maximum absorption 
demands that the arrester resistance 
be such that the arrester does not ap- 
preciably reduce the voltage at its 
terminals below that dictated by the 
circuit surge impedances. ‘To limit 


Voltage and power 
relations with travelling wave. Arrester 
at junction of line with cable or other 
low surge impedance. 


Fig. 5—Current, 
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the voltage at the arrester to such 
value as would be considered good 
protection requires the arrester resis- 
tance to be very much smaller than 
that which permits maximum ab- 
sorption. The curves indicate that 
lower resistance discharge paths are 
necessary in distribution arresters 
than are necessary for the higher 
voltage arresters. For instance, a 
2,300 volt distribution circuit might 
be subject to a lightning voltage of 
300 kv. and if it is desired to limit 
titeestress- ron a 2,300 volt trans- 
former to 15 kv. the voltage across 
the arrester and ground resistance 
must be 5 per cent. of the wave volt- 
age, thus requiring the discharge path 
resistance to be of the order of 10 
ohms. For the high voltage system 
the line insulation more commonly 
limits the lightning voltage to around 
10 or 15 times the normal line to 
neutral value and the high voltage 
arrester does not have to reduce the 
possible lightning voltage to as low 
a percentage to give complete pro- 
tection. For instance, the maximum 
lightning voltage as limited by the 
usual 110 kv. insulation would be 
in the neighborhood of 1,100 kv. and 
if an arrester reduces this to 400 or 
500 the protection is quite satisfac- 
tory. To hold the voltage to 40 or 
50 per cent. permits the arrester re- 
sistance to be of the order of 100 to 
200 ohms. 


The most complete definition of an 
arrester’s protective performance is 
shown by the impulse volt-ampere 
cathode ray oscillogram. This shows 
just how the voltage across the ar- 
rester is affected by various magni- 
tudes of current through it, and 
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Fig. 6 


therefrom, how the arrester resis- 
tance behaves. It also enables a 
definite differentiation between break- 
down voltage and the IR voltage 
drop across the arrester. 

It is.generally conceded that the 
protective characteristic of an ar- 
rester should provide a horizontal or 
nearly horizontal volt-ampere charac- 
teristic in which the voltage across 
the arrester is nearly independent of 
the amplitude of discharge current. 
Dividing the voltage ordinates by 
the current abscissz indicates that 
the internal resistance of the arrester 
must decrease rapidly with increas- 
ing current and that the actual resis- 
tance of the arrester for any discharge 
in practice depends upon the ampli- 
tude of the discharge current. 

b Fig. 6 is a cathode ray oscillogram 
of a 3 kv. pellet arrester obtained 
on a fairly steep impulse which pro- 
duced £00 amperes discharge through 
the arrester.;7/ The horizontal volt- 
ampere characteristic shows a crest 
voltage of 6.3 kv. allowed by the 
atrester. A valueiortoeey. occurred 
for the instant of gap breakdown, 
that is, up to the time that current 
begins to pass through the arrester. 
While it would be unquestionably 


desirable to eliminate this higher gap 
breakdown voltage, it is believed that 
the effect of these extremely brief 
over-voltages are of less significance 
than the main IR characteristic since 
the latter may endure for a much 
longer period. In limiting the volt- 
age to 6.3 kv. which. 15 about; 2al 
times the arrester 60 cycle rating, 
the arrester impedance was down to 
about 8 ohms at the maximum dis- 
charge current. 

It must be remembered that the 
protective characteristic in practice 
can be greatly altered by the presence 
of the ground resistance in series 
with the arrester between line and 
earth. Fig. 7 is a cathode ray oscil- 
logram of the same arrester in series 
with an actual driven ground which 
had a 60 cycle measured resistance 
of 55 ohms. It is seen that the volt- 
ampere characteristic of the combi- 
nation is no longer horizontal but the 
voltage increases appreciably with 
increasing current. It is interesting 
to note that the impulse resistance of 
the ground at the maximum current 
was about 41 ohms which is some- 
what below the 60 cycle measured 
value of 55 ohms®. ‘This order of 
ground resistance is above what is 
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Fig. S—Current, Voltage and Power 
relations with travelling wave. 8 kv. 
Pellet lightning arrester at end of line. 


ordinarily recommended in distribu- 


tion practice, 15 ohms being a desir- . 


able maximum. 

From the horizontal volt-ampere 
characteristic in Fig. 6 it is possible 
to plot the wave voltage, wave en- 
ergy, arrester voltage and arrester 
energy against the arrester current. 
Fig. 8 shows these relationships based 
on the upper or rising part of the 
volt-ampere characteristic. These 
curves indicate that a voltage wave 
of about 130 kv. would cause a 500 
ampere discharge through the arres- 
ter. The voltage across the arrester 
is less than 5 per cent. of the wave 
voltage. The energy rate of the 
wave (E; Ii) would be about 32,500 
kw. and the energy rate absorbed in 
the arrester would be about 3,200 
kw. ‘The arrester kw. in per cent. of 
the wave kw. is shown to be about 


10 per cent. A wave voltage of 40 
kv. would cause about 150 ampere 
discharge through the arrester and 
the arrester would reduce the volt- 
age to about 15 per cent. The kw. 
in the arrester would be about 28 
per cent. of the kw. in the wave. 
Conditions more truly representing 
service performance are shown in 
Fig. 9 which is similar to Fig. 8 except 
that 15 ohms ground resistance has 
been introduced in series with the 
atrester. A wave of 132 kv. would 
cause current of 500 amperes through 
the arrester. Due to the presence 
of the 15 ohm ground resistance, 
however, it will be seen that the kw. 
rate in the arrester is 20 per cent. 
A 40 kv. wave would cause about 150 
amperes discharge current and the 
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Fig. 9—Current, Voltage and Power 
relations with travelling wave. 3 kv. 
Pellet lightning arrester and 15 ohm 
resistance at end of line. 
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kw. in the arrester is about 36 per 
cent. of the wave kw. 

If a wave strikes the open end of 
a line without an arrester, the volt- 
age E reflects to 2E. Fig. 10 shows 
the voltage with the arrester in per- 
cent of 2E for various values of dis- 
charge current with and without the 
15 ohm ground resistance. 

The actual energy in the wave and 
that absorbed in the arrester can 
only be stated after time is known 
and for the practical case the energy 
is in watt seconds, owing to the ex- 
tremely short duration of the wave 
or impulse on the line. 

The ground resistance in series with 
the arrester plays a very important 
part in the final protective perfor- 
mance and in the amount of absorbed 
energy and the resultant reflected 
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Fig. 10—Current-Voltage curves with 
travelling wave. 8 kv. Pellet lightning 
arrester with and without 15 ohm re- 
sistance at end of line. 


voltage wave and its energy. ‘There 
seems to be merit in designing for the 
lowest volt-ampere characteristic in 
the arrester, thus providing the maxi- 
mum voltage reduction by the ar- 
rester which it is possible to attain. 
This seems logical from three view- 
points. First, the arrester is gener- 
ally installed to protect a given piece 
of apparatus against not only the 
moderate but the most severe surges 
of both original and reflected origins. 


_To protect against the severe surges 


the arrester voltage must be a very 
small percentage of the wave voltage 
and this requires low internal resis- 
tance in the arrester and resulting 
voltage reflections of opposite sign 
back onto the line. Second, that 
any reflected voltage wave, even with 
the lowest resistance arresters, will 
always be less than the incoming 
wave and if the latter would not 
cause line flashover the reflected 
wave of lesser magnitude will be 
equally harmless. ‘Third, the difh- 
culty of obtaining low resistance 
grounds insures that the majority of 
installations will have enough resis- 
tance in series with the arrester so 
that the combination gives quite an 
appreciable absorption of the wave 
energy. Moreover, the lower the 
volt-ampere characteristic and resis- 
tance of the arrester the less expense 
necessary for arrester grounds to ob- 
tain a given degree of protection. 
For instance, an arrester with an IR 
voltage of 6 kv. and a 33 ohm ground 
will afford the same degree of protec- 
tion as an arrester with an IR drop 
of 15 kv. and a 15 ohm ground both 
having a 500 ampere discharge. 
For a moderate discharge current of 
100 amperes, the former arrester with 
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a 100 ohm ground will afford the same 
degree of protection as the latter ar- 
rester with a 15 ohm ground. 

While it is desirable to have low 
ground resistances with arresters of 
all ratings to gain maximum protec- 
tion, it is obvious that a high ground 
resistance will more seriously penalize 
protection on the lower voltage cir- 
cuits, because on the lower voltage 
circuits the surge voltage must be 
reduced to a very small percentage 
of the possible lightning voltage on 
these circuits. 

Fig. 11 is a volt-ampere character- 
istic typical of the oxide film station 
type arrester. This oscillogram was 
obtained on four OF cells in series 
after eight years of service operation. 
The voltage at which current begins 
to flow through the arrester depends 
somewhat on rate of voltage rise but 
for waves reaching the arrester break- 
down in one or two microseconds, the 
arrester begins to pass current at 
about 1 kv. crest per cell. It is seen 
from the characteristic that as dis- 
charge current increases through the 
cells the voltage across them de- 


creases. At the instant of maximum 


current the voltage across the cells 
is about 600 to 700 volts crest per cell. 
This value is more or less indepen- 
Cent of magnitude of discharge cur- 
rent or steepness of applied voltage 
wave. It has been established from 
many tests on different numbers of 
cells in series that there is a straight 
line relation between number of cells 
in series and voltage across them. 
This relationship enables us to draw 
the volt-ampere curve for any num- 
ber of cells if we have obtained the 
volt-ampere characteristic of a smaller 
number of cells by oscillographic 
tests: 


Fig. 12 shows a volt-ampere curve 
for a 33 kv. arrester based on the 
oscillogram Fig. 11. This arrester 
has 127 cells per phase from line to 
ground. 


If this arrester were connected at 
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the end of a line having surge impe- 
dance Z equal to 500 ohms, the in- 
coming traveling wave of voltage 
necessary to produce this current 
wave through the arrester is shown 
by the curve marked FE. ‘The values 
of E are obtained from the formula 
shown on the curve, where E, and I, 
are the arrester voltage and current. 
The voltages 2E are the corresponding 
values which would be reached by re- 
flection if there were no arrester. 
The curves in Fig. 12 can be used 
to plot volt-time curves as shown in 
Fig. 13. An incoming voltage wave 
E is assumed which reaches its crest 
in about 5 microseconds, a time prob- 
ably corresponding to waves in prac- 
tice. The voltage on the arrester 
rises at the rate 2E due to reflection 
of FE until the arrester begins to dis- 
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charge and reduce the voltage. It 
is of interest to compare curve 2E 
with the curve E,. Curve 2E shows 
the voltage which would occur with- 
out the arrester while E, shows the 
voltage as limited by the arrester. 
The oscillogram Fig. 11 shows that 
the voltage across the arrester de- 
creases with increasing current and 
for this reason the arrester voltage 
decreases while the incoming wave 
voltage E is increasing, as shown in 
Bigtos 

Fig. 14 shows similar curves for a 
110 kv. arrester having 424 cells line 
to ground, but based on a different- 
volt-ampere characteristic. The in- 


coming voltage wave E was assumed 
to reach 1,100 kv. in 5 microseconds. 

Five ohms or less is the usual 
recommended 
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Fig. 


resistance for station arresters and by 
interconnection of arrester ground 
with station ground the effect of 
ground resistance becomes negligible. 


LOCATION OF ARRESTERS 

The scientific application of light- 
ning arresters demands first, the re- 
cogniton of the extreme transient or 
steep wave front nature of the dan- 
gerous potentials involved with the 
direct or indirect effects of lightning, 
and second, the acknowledgement of 
the hyperbolic volt-time breakdown 
characteristic of apparatus insula- 
tions in which the voltage to cause 
failure becomes Jower with increased 
time of voltage <pplication. ‘These 
fundamentals, together with the fact 
that the effects of re:eated applica- 
tions of excess voltage on apparatus 
insulation may be more or less cumu- 
lative, make the relative location of 
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the arrester a pertinent factor in the 
problem of protection. 


Extensive service experience, la- 
boratory tests, and theoretical con- 
siderations point to the greater 
security of a distribution transformer 
against lightning damage when the 
arresters are on the same pole, which 
of necessity means that the arresters 
are close to the transformer. In 
transmission practice involving the 
larger station type arresters at par- 
ticularly the higher voltage generat- 
ing and substations, the physical 
arrangement and extent of apparatus 
makes it rarely possible to place the 
arrester directly adjacent to the trans- 
former or other apparatus to be pro- 
tected. However, the handicap of 
arrester separation in the larger sta- 
tions may often be more or less coun- 
terbalanced by the favorable action 
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of the electrostatic capacitance of the 
terminal apparatus or station struc- 
ture and the decreased surge impe- 
dance brought about by the termina- 
tion of the line into multiple circuits 
and buses in the station. When a 
traveling wave reaches such an in- 
stallation involving a comparatively 
low surge impedance in buses and 
connections, and a relatively concen- 
trated capacitance in the apparatus, 
the wave front is sloped off so that 
the voltage gradient on the circuit 
between the arrester and the other 
apparatus will be very much less 
than the gradient over a similar 
length of cirewit on the open line. 
‘The equivalent surge impedance of 
the complex circuit is equal to the 
reciprocal of the sum of the recipro- 
cals of the impedances of individual 
circuits. The percentage decrease 
in voltage is about twice the percent- 
age decrease in surge impedance. 
Expressed more exactly, if the surge 
impedance is reduced to 1/10 the 
wave voltage is reduced to 2/1J, the 
formula being 


eee: 
This, however, does not include the 
increase in voltage due to reflections at 
far end of the Z circuits. Since the 
steepness and length of the incoming 
wave is unknown it is impossible to 
definitely evaluate the benefits of 
the aggregate surge impedance and 
the action depends upon the electri- 
cal and physical set-up of each indi- 
vidual case. The best engineering 
practice, therefore, is to place no 
particular dependence on this action 
but rather to locate the arrester as 
close as practicable to the transfor- 


mers or other apparatus to be 


protected. Where the separation be- 
tween arrester and transformer is of 
necessity several hundred feet it may, 
in some cases, be desirable to shield 
the intervening circuit and buses 
with several overhead grounded con- 
ductors which serve to decrease the 
potentials induced on the station side 
of the arrester and minimize the re- 
flections of the arrester voltage at the 
terminals of inductive equipment. 
Where lines enter a station through 
cables, the latter should be protected 
at the junction of the line and cable. 
While Fig. 5 indicates that the low 
surge impedance of the cable will 
greatly reduce the value of incoming 
voltages, reflections within the cable 
progressively increase the stress on 
the cable insulation and if the length 
of the incoming wave is great com- 
pared to the length of the cable, thus 
permitting several reflections each 
with its increased voltage in the cable, 
the stress on the cable insulation may 
ultimately approach the voltage of 
the incoming wave. From a case 
calculated, if the original incoming 
wave was 20 times the length of the 
cable, the voltage of the latter could 
be built up by the successive reflec- 
tions to nearly 90 per cent. of the 
wave voltage on the line  Dielec- 
tric losses in the cable account for 
very negligible absorption of energy. 
It must be remembered that when a 
wave leaves the cable in the station 
the voltage approaches double at the 
junction of the cable and open sta- 
tion wiring and that this voltage 
again approaches double where the 
station wiring terminates at a trans- 
former or other inductive equipment. 
It is, therefore, desirable to have an 
arrester on the station bus in addition 
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to the arresters out at the junction 
of the overhead lines and cables. 

A scheme which, apparently, has 
some merit but which has probably 
Hot been tried isto. extend a. cable 
3 or 4 spans along the poles with the 
sheath insulated from ground so that 
a portion of the wave is transferred 
from the exposed line to the sheath. 
The sheath can then be grounded 
through a resistance to absorb this 
wave energy. 

Probably one of the most difficult 
protective problems is that involved 
with rotary apparatus directly con- 
nected to exposed overhead lines. 
The space factor in rotary equipment, 
together with the fact that insulation 
must operate dry and without re- 
inforced end turn insulation, generally 
resultsina smaller factor of safety in 
insulation than is obtained with 
transformers. ‘There are many cases 
in practice where generators or mo- 
tors are directly connected to exposed 
feeders and satisfactory protection 
of this equipment requires reducing 
the line surges to a very minimum 
at the terminals of the apparatus. 
Extremely low ground resistance is 
imperative and the arrester should 
be close to the apparatus terminals 
to avoid the increased insulation 
stress due to reflection. Where the 
insulation strength is below normal 
and the voltage reduction by arresters 
does not prove sufficient for protec- 
tion, it may be desirable to introduce 
a one-to-one insulating transformer 
between the rotary machine and the 
exposed line. 

LINE PROTECTION 

While the greatest economy in 
lightning protection unquestionably 
lies in the application of arresters at 


the stations and apparatus termina!s, 
the increasingly critical attitude to- 
wards line flashovers and service in- 
terruptions is directing a great deal 
of thought to the problem of protect- 
ing the line insulation against flash- 
over. With the grounded neutra 
circuits the flashover of line insulation 
by lightning will usually result in a 
service interruption, but this actually 
depends upon the point of the 60 
cycle wave at which the lightning 
impulse occurs. If the impulse hap- 
pened to occur while the 60 cycle 
voltage was passing through zero a 
follow current arc would be unlikely 
and no interruption would ensue. 


There seem to be four measures 
which might be looked to either in- 
dividually or in combination to re- 
duce the service interruptions from 
line flashovers. ‘These are first : the 
overhead ground wire ; second, 
lightning arresters liberally applied 
along the line ; third, the use of fused 
grading shield assembly on insulator 
strings ; and fourth, the employment 
of the Peterson grounding coil or 
reactor. The first two measures are 
in the way of eliminating or reducing 
the lightning voltages on the line to 
a value below line insulation flash- 
over. ‘The second two measures do 
not alter the magnitude of the light- 
ning potentials on the line, but pre- 
vent the operation of breakers and 
service interruption following a light- 
ning flashover. 


It is, of course, entirely feasible, 
though not generally economical, to 
design transmission lines for im- 
munity from lightning flashover. A 
220 kv. line has recently been con- 
sidered with this result in mind. 
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The average height of the line con- 
ductors is kept down to about 36 feet 
and assuming the maximum possible 
cloud-to-earth gradient to be 100 kv. 
per foot, the possible induced voltage 
on the line conductors would be 3,600 
kv. ‘Two overhead ground wires are 
assumed to reduce this voltage by 
60 per cent. to about 1,450 kv. The 
line insulation together with the 
grading shields has a flashover of 
2,300kv. ‘Theoretically, there should 
be few if any induced lightning 
flashovers on such a line, but experi- 
ence is still necessary to confirm this 
anticipation. It would seem that the 
cost of lightning interruptions to ser- 
vice after a line is in operation might 
justly be applied toward constructing 
the line for greater immunity from 
lightning flashovers. The greatest 
single factor lies, unquestionably, in 


Minimizin’  themwestteor mine. line 


above earth. ‘The lower the line, 
however, the less the effect of over- 
head ground wires. 

Overhead ground wires have come 
into almost universal favor and ser- 
vice records and line interruptions, 
together with surge recorder data, 
evidence a very marked reduction in 
line troubles by their use. A 50 per 
cent. reduction in induced voltage by 
a ground wire may mean an 80 or 
90 per cent. reduction in the number 
of flashovers. In addition to reduc- 
ing the induced voltage, the ground 
wire increases the attenuation in wave 
travel along the line. The actual 
protective benefits of the ground wire 
in percent. reduction of induced volt- 
age depends upon the height, physi- 
cal configuration, and how frequently 
and effectively the ground wire is 
earthed., The cost of the overhead 


ground wire varies through a fairly 
wide range, depending on the con- 
struction, but for the higher voltage 
lines the cost will probably run from 
$500 to $1,000 per mile. The over- 
head ground wire does not dispense 
with the need for arresters at stations. » 


The application for arresters along 
the line to prevent insulation flash- 
overs has often been proposed, but 
the cost of arresters has been a pro- 
hibitive factor except in a few in- 
stances. Such instances are where 
repeated line flashovers occurred at 
badly exposed points, such as where 
a line crossed over high, rocky topog- 
raphy and arresters at such points 
have greatly improved service relia- 
bility. The facet that lines are bemeg 
constructed with two and occasionally 
three overhead ground wires evidenc- 
ing an expenditure of $1,500 to $5,000 
per mile mainly to reduce line flash- 
overs’ is’ evidence that arresters war 
the proper physical proportions for 
line application is a worthy considera- 
tion. The arrester for line protec- 
tion would not have to present as 
good a protective characteristic as is 
considered desirable for station pro- 
tection, and, thus, the line arrester 
could have higher internal resistance 
which would permit more energy to 
be absorbed. A poorer protective 
characteristic is justifiable because 
first, repeated applications of voltage 
just below the insulator flashover 
would not be cumulative and, there- 
fore, if the arrester held the voltage 
to 15 or 20 per cent. below the insu- 
lator flashover the result would seem- 
ingly be satisfactory. Second, that 
reflections of the arrester voltage to 
double value which can occur at the 
terminals of inductive apparatus in 
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the station would not be possible 
with the line arrester application. 
On the other hand, the line protection 
problem is dealing with air dielectric 
wherein the impulse ratio is generally 
less than that in the apparatus in- 
volving composite, solid and liquid 
insulations. The natural question is 
how frequently line arresters would 
have to be applied to entirely pre- 
vent insulator flashovers. ‘This 
would seemingly depend entirely upon 
the steepness of the lightning waves 
on lines and the resulting potential 
gradient along the conductor, as well 
as the attenuation factor. The ques- 
tion can probably not be answered 
until more data is available on the 
actual wave fronts from lightning, 
which data should be forthcoming 
this season. An idea of the wave 
fronts will permit a good speculation 
on the permissible separation of the 
atresters “along the line, but any 
theoretical conclusion would have to 
be confirmed by practical experience. 

In considering line arrester appli- 
cation, it is noteworthy that benefits 
may be expected from applying the 
arresters on only one phase or con- 
ductor of the line. If the discharge 
of the arresters on the one phase ap- 
preciably reduces the voltage on that 
phase, the latter will cause a lesser 
reduction of the voltage on the other 
two phases by capacitance effect. 
_ The reduction of voltage on one phase 
by the arresters enables that phase 
to partially simulate an overhead 
ground wire in affecting some volt- 
age reduction on the other two phases. 
In such an application to lines having 
other than horizontal arrangement 
the arresters might be put on the high- 
est conductor or phase wire which 


would be subject to the highest in- 
duced lightning voltage. 


While the fused grading shield as- 
sembly” seems to have some merit in 
preventing line interruptions follow- 
ing lightning flashovers, the scheme 
has the objection of requiring fre- 
quent patrol of the line and fuse re- 
placements. Service data -on this 
scheme merits careful observation. 


A Peterson grounding coil or re- 
actor inserted between the neutral 
and earth seems to be entitled to 
consideration. ‘The Peterson coil is 
enjoying considerable favor among 
European engineers, but only one or 
two experimental installations have 
been made on this continent. With 
such transmission problems as _ in- 
stability and the extremely heavy 
short circuit currents imposing ex- 
treme duty on circuit breakers on 
transmission systems, there is some 
tendency to favor grounding the neu- 
trals through either resistance or re- 
actance. In general, the reactance is 
said to be cheaper. While the ohmic 
value of neutral grounding resistances 


‘and reactances in use is below that 


of the Peterson coil, there seems to 
be increasing discussion and some 
favor toward going all of the way to 
the Peterson coil in the neutral. 


The Peterson coil supplies the 
charging current to ground of the 
two non-grounded lines when one 
becomes grounded. ‘The reactance 
is so proportioned that this charging 
current will provide full leg voltage 
across the reactor. ‘This accomplish- 
es two things. First, it provides a 
path of low impedance for the charg- 
ing current, thus shunting it away 
from the flashover ground fault. 
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Second, it provides a path of high im- 
pedance to the short circuit current 
through the fault. The combined 
effect is to enable the fault to clear 
without switch operations. 
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E.1.C. Welcome Arch 
at Peterborough 


The activities of the Peterboro 
Branch of the E.I.C. in connection 


with the “Old Home Week” celebra- 
tion shows a very good and highly 
exemplary interest in local affairs. 
A few years ago they contributed a 
reproduction of the Quebec Bridge 
as al. Welcome®  arche*a1 histivear 
they have gone into the electrical 
field and as the accompanying photo- 
graph indicates they have used parts 
of transmission towers for support- 
ing an electric sign. This featuring 
of electrical developments of Ontario 
at. such funectionsiasi @ld Homies 
weeks is, we are sure, appreciated by 
all who are interested in that industry. 


Considerable competition may de- 
velop between electrical organiza- 
tions of various municipalities in the 
effectiveness of electrical displays or 
“Welcome” arches at various civic 
functions. We think the E.IC. and 
the local electric fraternity have es- 
tablished a fairly high standard in 
case such competitions materialize. 
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Factors Governing the Design of the 115-230 Volt 
Distribution at High Load Densities 
By G. L. Lillie, Distribution Dept., Hydro-Electric 


System, Toronto 


(Read before Association of Municipal Electrical Utilities at Bigwin Inn, 
Lake-of-Bays, Muskoka, July 5, 1929) 


T the end of the year 1921 

there were approximately 
761 ranges connected to the 
lines of the Toronto Hydro- 
Electric System. Since then, over 
17,000 ranges have been added and at 
the end of 1928 we had more than 
18,000 on our records. ‘This is an 
average of approximately 2400 per 
year. Last “year alone more than 
4,000 new range loads were actually 
connected. Fig. 1 illustrates the 
growth of this class of load. I be- 
lieve this represents conditions 
throughout Ontario and as we are 
favourably treated in the matter of 
rates for electric cooking and as in 
Torunto we may have a maximum 
concentration of this class of load, it 
has become especially necessary that. 
we give serious thought to the moct 
economical methods of supplying 
these services, and at the same time 
maintain our standards of line con- 
struction. That is, secondary and 
primary extensions must not be laid 
out in a haphazard way, but a 
definite plan of distribution should be 
followed, particularly with respect to 
the size of secondaries and the spac- 
ing and size of line transformers. 

At one time the lighting peak made 
up our maximum demand on house 
lighting transformers in the residen- 
tial districts and by taking readings 
of current at regular intervals be- 
tween the hours of approximately six 


and ten p.m., we knew the loads 
carried, and could arrange for addi- 
tional capacity, or make new exten- 
sions as required. ‘This is, however, 
completely changed. Range loads in 
most residential districts govern the 
situation and their peak is higher and 
generally comes much earlier, though 
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at certain periods of the year there is 
some overlapping. 

In January “92 ire Cee. 
Schwenger presented a paper before 
this Association on the Economical 
Handling of Range Loads on the 
Distribution System, and it was with 
the idea of checking up conditions 
found at that time with our present 
day problems that this investigation 
was undertaken. At that time we 
had less than 800 ranges, as previously 
mentioned, and now we have over 
18,000. What has been or what 
should be our development, from a 
distribution point of view, to handle 
this concentrated load ? 

To begin with, a large number of 
maximum demand tests were made on 
different street locations throughout 
the City. These were arranged to 
include various classes of residential 
customers. Also, different types of 
line construction were used. Of 
these, the most representative are 
listed in Table No. 1 and a study 
made of same. 

Referring to this table, we note 
that test section A is the same as was 
checked 8 years ago and readings now 
show that although the number of 
customers has been reduced on ac- 
count of part of the line being cut over 
to another transformer bank, the 
maximum demand per 1,000 ft. has 
beefi= increasedaeipyert on 1k We. Ii 
section B the length of secondary has 
remained the same as before but the 
size has been changed to No. 0 on 
account of increased load. The 
number of customers has increased 
28 per cent., the number of ranges has 
increased 38 per cent. and the 
maximum demand has increased 22.3 
per cent. ‘These test sections cover 


medium class houses of six to seven 
rooms and of about $7,000 to $8,000 
in value, built close together on lots 
of about 30 ft. frontage. They be- 
came early users of electricity for 
cooking, no doubt mainly due to the 
fact that when this district was first 
built there were no gas mains on the 
streets. Gas is now available but 
electricity still predominates. 

In C and D we have somewhat 
newer streets, but otherwise con- 
ditions are quite similar. The 
percentage of ranges is somewhat high- 
er and the maximum demand higher 
still. In section FE, we have 
larger residences and larger front- 
ages. This street was short but 
the percentage of ranges higher and 
the maximum demand per 1,000 ft. 
still. as. goodas ane sectionnG, In 
section F, houses of approximately 
$15,000 to $20,000 in value were 
checked. G and H sections were 
taken in one of the best modern 
residential parts of the City, and when 
the maximum demands per 1,(00 ft. 
are noted, it must be remembered 
that the frontages in these cases are 
50 to 100 ft. instead of 25 to 30 as in 
the first locations tested. In Test 
Section H, a complete transformer 
bank supplied by two pairs of buried 
3716 kw. transformers, was checked. 
Recording ammeters were installed 
on the primary supplying same. In 
this case, the writer took the trouble 
to note how many residents were 
away from home while the demand 
peak was being made. At least seven 
or eight out of a total of 68 customers 
were not present, which, of course, 
would increase the possible maximum 
demand for the section. 

In section I, we have a 100 per cent. 
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range load, and I believe its possible 
maximum demand to be the greatest 
that could be obtained without con- 
sidering apartment houses. Fach 
customer lives in a flat of a duplex 
semi-detached building with ranges 
supplied by the landlord. ‘That is 
about the limit in spacing for two- 
story buildings and also eliminates 
any question of gas cooking, etc. 
This section is only built on one side 
of the street so we can double the 
results obtained for its possible maxi- 
mum demand. J and K are larger 
sections in the same district, including 
large groups of similar double duplex 
buildings, together with a number of 
small houses, some of which are not 
even wired for electric ranges. See 
Fig. 2 for typical load curve. 

From this we see that the maximum 
demand to be expected in districts 
where many ranges are used, varies 


ANTI 


from approximately 60 kw. to at 
least 150 kw. per thousand feet of 
street, and this load may be, for pur- 
poses of calculation, considered a3 
taking place for from two to three 
hours per day. Also, looking into 
the future we may consider a load 
density of 225 k.w. per thousand feet 
to be not impossible. 

Now starting with 75 kw. per 
thousand feet, which is the load which 
can be conveniently carried by 2-25 
kw. transformers and which was also 
the maximum demand found by Mr. 
Schwenger in his calculations of eight 
years ago, we can construct the fol- 
lowing table, No. 2, to show what the 
annual carrying charges would be for 
both secondary lines and transformers, 
using various sizes of wire and differ- 
ent transformer spacings. Spacings 
of 800, 1,000 and 1,200 feet only are 
used in this case for the purpose of 
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illustration, and energy loss has been 
calculated on the peak load for three 
hours daily. Spacings of 400 and 600 
feet were also worked out and the 
results will be considered later. Nos. 
4, 2,0, 000 and 0000 have been taken 
as standard size conductors and the 
annual charges have been based on 
10 per cent. of the labour and material 
costs of erection, and include interest, 
depreciation and sinking fund, etc. 
Similarly, annual charges on trans- 
formers are based on 138 per cent. of 
. their value. Energy loss is taken as 
one cent per kilowatt-hour. ‘Trans- 
former core loss is shown but would 
not affect the calculations if omitted, 
as same is not dependent on load. 
As mentioned, 50 kw. in trans- 
former capacity is required to supply 
a load of 75 kw. per thousand feet and 
for best results 2-25 kw. transformers 
are used, hung on same pole and 
connected in series. Consequently for 
800 ft. spacing, we would use 8/10 
of 50=2-20 kw. transformers, and 
So on. 
— Examining this table we see that 
the lowest annual charge is $189.93 
for No. 2 wire with transformers 
spaced 1,000 ft. apart. The voltage 
drop in this case is 6.51 or 5.66 per 
cent., so if we wish better regulation 
we must take the next lowest annual 
charge. This is $190.19 for No. 2 
wire having 800 ft. transformer spac- 
ing, and a voltage drop of 4.13 at the 
end of the secondary line. ‘This then 
is the most economical size and 
spacing to use. Experience, however, 
tells us that it is wise to provide for a 
future load density greater than 
present conditions necessitate. The 
next best annual charge is $192.28 for 
No. 0 wire with 1,000 ft. transformer 


spacing, and gives a slightly better 
voltage drop of 4.1. This trans- 
former spacing and wire size has been 
our standard practice since 1921, 
when it was found to be the most 
economical combination for condi- 
tions at that time. Mr. Schwenger’s 
calculations then were based on the 
use of the peak load for 114% hours 
daily, as the average energy loss for 
a yearly period, while to-day I have 
taken three hours as a fair approxi- 
mation. Therefore, if larger loads 
than 75 kw. are expected, it would 
seem as if installing No. 0 secondary 
copper and spacing transformers 800 
ft. apart might not warrant the extra 
outlay of $4.28 yearly. 

With this in mind, let us take the 
lowest or most economical figures out 
of a series of similar tables for differ- 
ent loads and using additional trans- 
former spacings. The result is com- 
piled in Table No. 3. This shows a 
series of annual carrying charges (to 
the nearest dollar only) of the most 
economical wire sizes for different 
maximum peak loads per thousand 
feet. The maximum voltage drop to 
be expected is also indicated. 

Suppose we now take a more or less 
typical example at random to illu- 
strate thisidea. Let Fig. 3 represent 
a model City block with primaries on 
adjacent streets 800 ft. apart. Sup- 
pose we have a maximum demand of 
112% kw. per thousand feet on all 
four streets. Secondaries would be 
No. 0 for the most economical carry- 
ing charges and the voltage drop 3.91. 
The annual carrying charges for 
secondaries and transformers on all 
four streets would then be 8/10 of 
261 x 4—$835.20 per year. 

Compare this with annual cost of 
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carrying same load on secondaries on 
each side of street. From table, half 
of the above load would require No. 2 
wire at annual charge of $157.00 per 
1,000 ft. or 8/10 of 157 x 4 x 2 equals 
$1,004.80 for all four streets, 
which is $169.60 per year more than 
for the single side proposition without 
taking into account the added cost of 
second side pole line. If load is now 
increased, what is the most economi- 
cal means of supplying same? For 
easy figuring, suppose load may be 
doubled. If secondaries are changed 
to carry this increased demand, then 
from table, No. 0000 copper is required 
and annual charges would be 8/10 of 
462 x 4=$1,478.40. If instead, 
streets are double sided with No. 0 
secondaries, annual charges would be 
$835.20 x 2=$1,670.40 without con- 
sidering additional pole lines. 

Now instead, suppose we use same 
size secondary copper and cut trans- 
former spacing in half. Of course, 
two new primary extensions will be 
required of 400 feet each. Carrying 
charges on these can be conservatively 
figured at $40.00 per 1,000 feet per 
annum, and therefore carrying charges 
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of lines and transformers on all four 
streets now becomes 8/10 of 40 plus 
8/10 of 451 x 4 equals 32 plus 
$1,443.20 =$1,475.20 which is the 
lowest figure of the three methods 
proposed. This amount does not 
appear much better than that where 
the secondaries were changed to No. 
0000 and the transformer spacing left 
at 800 ft., but it must be remembered 
that the actual cost of changing the 
secondary lines and replacing trans- 
formers has not been mentioned, 
whereas in the latter case the cost of 
primary extensions has been included 
and only the additional transformers 
of same size as original installations 
are required. Also the voltage drop 
will be lower. 

Referring to test=cection=. © ain 
Table No. 1. We obtained a maxi- 
mum demand of 124 kw. per thous- 
and feet using No. 0 secondaries with 
1,000 ft. transformer spacing. From 
table No. 3, the closest load to this,— 
112144 kw. would have given us a 
voltage of 6.1 which is slightly over 
the allowable 5 per cent., so that with 
the larger load obtained by actual 
test, a voltage complaint would not 
have been unexpected. That is ex- 
actly what happened and we are now 
arranging to construct a one-wire 
primary line with a pair of trans- 
formers at the end to overcome this 
overloaded condition. Just as in the 
typical example worked out above, 
this was found to be the most 
economical procedure rather than 
changing secondary copper or instal- 
ling double side secondary lines. 

In test section D, we had a similar 
low voltage complaint several years 
ago, and having found that our 
secondary lines were overloaded and 
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not being so wise as we think we are 
now, we installed second side house 
lighting secondaries on a new con- 
crete pole line. This, we have just 
shown, is more expensive than build- 
ing a new primary extension or even 
changing existing secondary copper. 
In obtaining values of core and 
copper losses of transformers in order 
tomsAlive at their, total” carrying 
charges, it became necessary to classi- 
fy them into separate groups—those 
having comparatively high exciting 
currents, on an average of say 4.7 per 
cent., which we will call class A 


transformers,—and those. having low 


exciting currents of approximately 
1.7 per cent. These latter we will 
refer to as class B transformers. ‘The 
purchase price of B transformers is 
taken as being 25 per cent. greater 
than class A. It then becomes inter- 
esting to note how the total carrying 
charges of the two types compare. 
In Table No. 3, class B transformers 
were used and a separate and similar 
table was worked out using class A 
type. The difference in initial cost 
could not quite offset the lower 
charges for core and copper losses 
except in the case of large loads with 
large transformer spacing, which is, 
however, not an economical com- 
bination to use. However, in muni- 
cipalities where penalties are charged 
for low power factor, we are able to 
add an increased charge to the class A 
transformers. In 1924, Mr. Schwen- 
ger, also before the summer conven- 
tion of the Association, shows that 
“all reactive volt amperes in the load 
at power factors lower than 90 per 
cent. are paid for on a basis of ap- 
proximately 50 per cent. of the pre- 
vailing power rate’ and ‘“‘thus for 
Toronto where prevailing rate is 


$32.00 per kilowatt per annum, we 
are able to valuate reactive kilovolt 
amperes causing penalty at $16.00 per 
reactive kv-a. per annum’’. Conse- 
quently in Table No. 4, we have a 
comparison between the annual carry- 
ing charges per 1,000 ft. of secondary 
using both A and B transformers, and 
also showing the penalty charge added 
in the case of A transformers due to 
the difference in exciting current. 

The effect of increasing cost of 
copper secondaries was also looked 
into. Inthe previous tables, carrying 
charges on copper wire were figured 
at approximately .22 cents per pound. 
Similar tables were made up using a 
Pricesomeso cents. Little’ practical 
difference in the results was obtained. 
That is, the annual charges were, of 
course, somewhat higher, but in only 
a few cases were the economical size 
of secondaries affected. 

Now what general conclusions can 
we draw from these investigations ? 
From Table No. 3, we see that the 
most economical size secondary to use 
is No. 2 or No. 0 wire depending on 
the voltage drop we are allowed. No. 
1 size might hit the spot better still 
if it had been considered. 

The most economical size of trans- 
former is apparently between 10 
and 30 kw., considering them to be 
used in pairs. That is for secondary 
lines feeding one street only, but if 
transformers are installed at the 
intersection of two streets, and the 
load each way is assumed to be equal, 
then twice the capacity shown in this 
Table would be required. 

As the load is increased the spacing 
of transformers is economically de- 
creased even though new primary 
extensions have to be constructed. 
This also gives a reduced voltage drop. 
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Modern Billing Methods 


By H. L. Summerlee, Burroughs Adding Machine Co., 
Detroit, Michigan 
(Read before Association of Municipal Electrical Utilities at Bigwin Inn, 
Lake-of-Bays, Muskoka, July 5, 1929) 


4, HE application of mechanical 
aids to improve accounting 
systems has had an impor- 
tant part in conventions and 

conferences held by the various Public 

Utility Associations. 

Committees without exception have 
expressed approval after carefully 
considering and studying systems 
using machines for billing. Many 
improvements have been made in the 
production and distribution of electric 
power which have been reactionary in 
making the executives feel the need of 
improved accounting methods, es- 
pecially in that branch of office work 
generally referred to as customers’ 
accounting. 

As the engineer, the supervisor or 
the mechanic supplies the data on the 
physical equipment to the executive, 
the accountant performs a similar 
service on the financial conditions and 
operations. He must be as accurate 
in his work and statements as the man 
in charge of the planning, designing 
or operating of the physical elements 
of the works. 

The accountant’s work touches all 
the phases of the operation—invest- 
ments, detailed cost of operation and 
distribution regulations and above all, 
the accounting relations between the 
customer and the utility. Certainly 
nothing affects the good-will of the 
customer toward the utility as much 
as accurate methods in keeping these 
accounts. 

Generally speaking, the most fertile 


field for improvement is in the 
customers’ accounting departments. 
This statement should not be con- 
strued as a reflection upon the super- 
vision or personnel as the improve- 
ment is possible through the adoption 
of new accounting schemes, together 
with the most modern labor saving 
devices. 

After applying adding machines to 
accounting work, mechanical en- 
gineers directed their efforts to make 
the machines better, more efficient 
andeatcomiatic to /a. greater, extent. 
Now inexperienced labor may be 
quickly trained to do work that 
formerly could be trusted only to 
skilled bookkeepers, who no longer 
can be obtained at all times due to the 
increasing demand for accounting 
labor. ‘This assistance is found in 
mechanical equipment, which reduces 
the mental and physical effort on the 
part of labor. 

The general accounts of a utility, 
such as the balance sheet and other 
standard financial statements are 
similar in their structure to the 
general accounts of other lines of 
business. ‘The subsidiary accounting, 
however, differs greatly; particularly 
that portion of the accounting be- 
tween the utility and the customers. 
The number of customers, as com- 
pared with commercial enterprises 
and industrial establishments, is usu- 
ally very large. With but few excep- 
tions, every account is active at each 
billing period. 
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The utility accountant must give 
attention to the customers’ records, 
which involve the application for 
service, reading of meters and ren- 
dering bills to assure accuracy in the 
revenue accounting. Many valuable 
leads for the merchandise sales de- 
partment may be obtained at the time 
service 1s applied for by asking the 
applicant what appliances are to be 
used. To help eliminate the possi- 
bility of mis-spelling the customer’s 
name or his address, the customer’s 
name may be printed by hand on the 
application. By decreasing the com- 
plaints which might arise through 
erroneously addressing the bill or 
mis-spelling the name of the cus- 
tomer better public relations are 
maintained. The customer may be 
asked to verify the name and address 
shown on the application when the 
connect order is taken care of. ‘The 
employee who installs the meter or 
turns on the service, should correct 
any errors of this nature. 

Some utilities use a welcome letter 
to aid in confirming the recorded 
name and address of the customer. 
The welcome letter, with a verification 
post card which is to be returned, may 
be mailed to all new customers, when 
the verification post card is returned, 
it may be compared with the infor- 
mation shown on the customer’s 
application. 

The connect order form usually 
provides for such information as the 
location of the meter, the reading at 
the time the service is turned on, date, 
meter number, metersize and the name 
of the employee performing the work. 

Meter records usually consist of 
meter record cards, meter test cards, 
meter connect, disconnect, and change 


orders, complaint tickets and meter 
reading sheets. “These forms should 
be designed to serve the largest 
number of uses, eliminating if possible 
duplication of records. vi ameter 
reading sheet is maintained for each 
customer connected. The meter 
reading sheet and the connect order, 
when approved, are forwarded to the 
Accounting Department. The meter 
reading sheet is placed in the proper 
meter reading book and the connect 
order is filed in alphabetical sequence. 
It is customary to maintain the meter 
reading sheets in the same order that 
the meters are read. Each cus- 
tomer’s individual account ledger 
should be assigned a folio number for 
identification in addition to the cus- 
tomer’s name and should be filed at 
all times in the same order that the 
meter reading sheets are maintained. 
The folio may be based on the district, 
street and house number, for example, 
2—10—122 denotes district No. 2, King 
Street {a number is assigned to each 
street) house number 122. A _ con- 
secutive numbering system can be 
used by assigning a number to each 
customer. The folio number is all 
that need be shown on the cashier’s 
coupon to enable the clerk posting 
credits to locate the ledger. When 
the ledgers are filed alphabetically, a 
sort is necessary to bring the ledgers 
and the meter reading sheets in the 
same order for billing purposes and 
another sort after the billing has been 
accomplished. “It 1s much easieraco 
keep an alphabetical index with cross 
reference to the folio numbers as an 
aid to locate an account when only 
the customer’s name is known, than 
to re-arrange the filing before and 
after the billing period. 
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The meter reading routine should 
be scheduled to spread the work 
evenly through the period to provide 
the proper billing cycle. The average 
month consists of twenty-one working 
days. “Iherefore the entire schedule 
of continuous reading, billing and dis- 
count days should be based on that 
fact. This allows an even distribu- 
tion of work throughout the month 
and also results in a more uniform 
collection of cash, preventing peak 
loads on the last discount dates. 
Each meter reading route consists of 
enough meter reading sheets to con- 
stitute aday’s work. If domestic and 
commercial meters are included in the 
same route, the meter reading sheets 
may be of different colors to identify 
the service. The colors used should 
correspond to the colors of the bills 
and ledgers. For example, white for 
domestic service, blue for commercial 
service and buff for power. The 
variation of color acts as a signal to 
billers, tellers, sorters and posters. 

The bills of a section of a district 
should be scheduled so that the last 
discount day will fall on the same day 
of the month each billing period. In 
case of this day falling on a Sunday 
or a holiday, the discount is allowed 
on the following day. ‘This arrange- 
ment will tend to improve collections 
because if the bill is received regularly 
provision will be made to take care of 
the charges. The meter reading force 
in many utilities is under the super- 
vision of the Accounting Department. 
While meter reading is not difficult, a 
short training period and written 
instructions will result in a saving. 
The meter should be understood so 
that the reader may answer questions 
asked by the customers. Some meters 


register a fraction of the current used 
making it necessary to multiply the 
difference between the readings by a 
constant figure to determine the 
actual consumption. ‘These meters 
should be carefully checked to prevent 
a loss of revenue. Untrained men 
may make errors in the readings which 
are transcribed to the billing of the 
service to the customer. ‘These errors 
result in complaints and added clerical 
work. Steps taken to eliminate these 
errors are of mutual benefit to the 
utility and the customers. An in- 
competent meter reader forms a weak 


-link in the important operation of 


accurate handling of customer’s ac- 
counts. 

The meter reading sheet illustrated 
has many advantages. A continuous 
record permits checkings for high and 
low readings. Starting at the bottom 
of the form facilitates subtraction to 
determine the consumption as the 
larger number is above the smaller 
number. The bottom of the form 
is the most liable to become soiled 
from handling and should therefore 
be used first, Printing the months 
on the form provides a check on 
skipped readings, warning the Ac- 
counting Department to protect the 
service charge of two or more billing 
periods as well as the consumption 
charge at the first rate. Provision has 
been made at the top of the form for 
meter and customer data. It is 
important not to overlook such in- 
formation as “key at 917 King 
Street’’, ‘“‘Bad dog’’, and so forth 
because occasionally it is necessary, 
due to illness of the regular reader, to 
substitute a reader who is not familiar 
with the route. 

The two right-hand columns are 
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Meter Reading Sheet 


used to enter the consumption 
charges. ‘The service charge of each 
customer remains constant until the 
class of service is changed. ‘The ser- 
vice charge is shown at the top of the 
column for the consumption charge 
at the first rate and the total of the 
consumption charge at the first rate 
plus the service charge is shown at the 
top of the column for the consumption 
charge at the second rate. ‘Take for 
example, a customer with a service 


charge of 33c. billed on a rate schedule 
of the first 50 kw-hr. at 2c. and over 
50 kw-hr. at le. If the consumption 
was found to be 40 kw-hr., 80c. would 
be entered in the column for the con- 
sumption charge at the first rate. 
The gross amount is easily arrived at 
by simply adding 80c. and 38c. If 
the consumption exceeded 50 kw-hr. 
for example, 60 kw-hr., 10c. would be 
entered in the column for the con- 


sumption charge at the second rate. 


The constant figure at the top of this 
column is $1.83 built up of 50 kw-hr. 
at 2c., plus the service charge of 33c. 
The gross amount in this example is 
computed by adding 10c. to $1.33. 
A chart may be used to good advan- 
tage in computing consumption 
charges when rates with fractional 
cents are employed. 

It is to the advantage of utilities to 
keep abreast of the times with the 
latest developments in mechanical 
equipment. Addressing machine 
equipment plays an important part 
in -an up-to-date office. Much 
time is saved in addressing meter 
reading sheets, customers’ bills and 
customers’ ledger records. After the 
plate has been made and checked, 
accuracy is assured. When forms are 
addressed by hand there is always a 
possibility of transposing the house 
number and folio figures as well as 
mis-spelling names. Printed infor- 
mation is uniform and easily read. 
Information such as meter reading 
dates, discount dates, etc., may be 
printed on the customer’s bill with a 
minimum of time and effort. Em- 
ployees’ time records, pay checks and 
other forms may also be addressed 
mechanically. 

Promptness in billing, good appear- 
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ance, legibility of bills and accuracy 
in accounting can be secured by the 
use of the proper mechanical de- 
vices. 

Due thought and careful considera- 
tion should be given to the appear- 
ance, accuracy and neatness of the 
customer’s bill, as the bill really 
maintains the contact between the 
customer and the utility. If mer- 
chandise is sold, the back of the bill 
may be used to bring this fact to the 
attention of the customer. ‘This is a 
very good means of advertising as the 
bill will receive more careful attention 
than is usually given to advertising 
material. It is advisable to show 
the various rates to assist in checking 
the bill. If payment may be made 
at sub-office, banks or collection 
agencies, the addresses of these places 
should be shown. ‘The information 
which appears on the bill should 
enable the customer to check the 
accuracy of the amount billed. 

The two most common forms are 
the post card and the coupon bill. 
The post card bills are greatly in the 
minority, due to the rigid limitations 
in size, making it necessary to con- 
dense the information due to the 
customer. ‘The public scrutiny that 
may be given to a customer’s bill is 
also a serious objection to the post 
card bill. The coupon bill which 
most utilities are now using, has a 
coupon attached, which is returned 
with the payment of the bill. The 
customer is given the bill proper as a 
receipt showing the meter readings, 
consumption and detail of the charges. 
The coupon which shows the charge 
is retained by the teller receiving the 
payment. At the close of the day, 
the total of the amounts shown on the 


coupons should balance with the cash 
collected. 

There are three plans of customers’ 
accounting now in general use. The 
Stub Plan uses an individual monthly 
ledger. The Register Sheet Plan 
provides a multiple monthly ledger. 
The Individual Account Ledger Sheet 
Plan furnishes a continuous record of 
each customer’s account, which over- 
comes the disadvantages of the Stub 
Plan and the inflexibility of the 
Register Sheet Plan. Some of the 
advantages of the individual account 
ledger sheet plan which may be men- 
tioned are : 

A continuous history of all trans- 
actions with the customer can be 
maintained, thus making available 
information often required by the 
Credit, Collection and other depart- 
ments. 

When an account is closed, the 
ledger may be transferred to a pending 
file until the final bill is paid, permit- 
ting close supervision of these ac- 
counts. ‘The ledger is transferred to 
a permanent file when the final bill 
is paid. 

The individual ledger is an excellent 
record to show to a customer. The 
information is compact and data as 
to his neighbors accounts does not 
appear before him. 

As new accounts are opened, the 
ledger may be filed in the proper 
sequence. 

Space may be provided for special 
information, valuable to the billing 
and posting departments. 

Balances are carried forward and a 
trial balance obtained at less cost than 
with the multiple monthly ledger. 

With the use of a billing machine, 
the customer’s bill, cashier’s coupon, 
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ledger record and recapitulation sheet 
may be made in one operation, which 
saves a considerable amount of clerical 
labor. Various other commodities, 
such as water and gas, may be billed 
on the same bill for the electric charge. 
Arrears and merchandise may also be 
posted before the bill is removed from 
the billing machine. ‘The forms il- 
lustrated were picked from one of a 
number of the utilities purchasing 
power from the Hydro-Electric Power 
Commission, who are now using bill- 
ing machines. 

All of the information necessary to 
enable “a> customer ‘to> check’ -the 
accuracy of the charges is shown on 
the bill in the proper sequence. The 
consumption plus the previous read- 
ing equals the present reading. The 
service charge added to the con- 
sumption charges at the first and 
second rates will equal the gross 
charge. This complete information 
tends to maintain confidence between 
the customers and the utility. 

Billing machines have many auto- 
matic feaures, for example: The 
meter readings are set up on the ma- 
chine but once and, due to a repeat 
print mechanism, are printed on both 
the ledger and the customer’s bill. 
This is also true of the gross and net 
charges which are printed on the 
customer’s bill, cashier’s coupon and 
ledger record. By mechanically re- 
peat printing items from one form to 
the other, it is no longer necessary to 
compare the completed bill with the 
ledger. Automatic carriage tabula- 
tion and automatic printing of ciphers 
simplify the operation. The forms 
are dropped to the correct printing 
position without being aligned by the 
operator. The meter reading date 


I 


may be printed automatically. Cha- 
racters to identify class of service, 
miscellaneous charges and _ special 
bills can be used. Individual bills 
of two or more lines are totalled by 
the depression of a key. The carriage 
may be opened automatically facili- 
tating the removal and insertion of 
forms. ‘The labor saving devices on 
a billing machine permits bills to be 
prepared with both accuracy and 
speed with a minimum of effort on 
the part of the operator. 


In addition to printing, the figures 
are accumulated to provide a com- 
plete proof of the billing. A batch of 
75 or more bills are proved in the 
same manner that a customer would 
check the accuracy of his individual 
bill. The total consumption is added 
to the total previous readings, balan- 
cing to the total of the present read- 
ings. ‘This assures that the readings 
and consumption of each bill are in 
balance with the meter book. 

The consumption charges at the 
first and second rates may be con- 
verted into kilowatt hours and ba- 
lanced to the total consumption. ‘The 
total of the service charges added to 
the total of the consumption charges 
at the first and second rates is ba- 
lanced to the gross charges. 90 per 
cent. of the gross charges should equal 
the total of the net charges. Thus a 
perfect check of all the billing data 
is accomplished. ‘The total consump- 
tion and revenue have been accumu- 
lated, eliminating the necessity of 
adding these factors at a separate 
operation for statistical purposes. 
The revenue thus proved is added to 
the control ledger as the current debit. 

Some utilities take the gross 
revenue into their Account Receiv- 
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able and others the net revenue. On 
an average, approximately 85 per 
cent. of the bills are paid net. If the 
gross is set up in the Accounts 
Receivable, it follows that the dis- 
count on 85 per cent. of the bills must 
be deducted from the Accounts Re- 
ceivable. To accomplish this, the 
discount as well as the payment must 
be posted to the ledger, the total 
discount being charged to revenue and 
the total of the net amounts being 
charged to cash. After the discount 
period, only one posting is necessary 
and that is the amount of the gross 
bill which is charged to cash, affecting 
the balance or 15 ‘per cent. of tHe 
accounts. When the net revenue is 
charged to Accounts Receivable, the 
above operations are reversed. ‘The 
net only is posted to 85 per cent. of 
the accounts. After the discount 
period, the difference between the 
gross and net charges of the un- 
collected accounts is added to Ac- 
counts Receivable and the gross 
charges extended to the balance 
column on 15 per cent. of the indi- 
vidual ledgers. ‘This is done at the 
time the delinquent list is prepared. 
Taking the net revenue into Accounts 
Receivable gives a truer financial 
condition. 

The posting of the cash collected is 
very important. A cash return 
should be received for every bill sent 
out. Each one of these payments 
must be audited, posted as a credit to 
the proper account, and distributed 
to the control ledger in which the 
individual ledger is located. 

Payments are received by mail, 
by payment to teller at the central 
office, sub-office, collection agency or 
by payment to collectors. Regard- 


less of the medium through which the 
payment was received, collections 
made by each teller must be verified 
with the cashier’s coupons which are 
forwarded to the Accounting Depart- 
ment for posting of cash. ‘This veri- 
fication may be accomplished by 
listing and adding the cashier’s cou- 
pons or a distribution by districts or 
sections may be made by writing a 
cash book showing the customer’s 
folio number with the amount of cash. 
An adding machine can be used to a 
good advantage on this work. After 
an audit has been made to verify that 
the cashier has turned in the correct 
amount of cash to correspond with 
the coupons, the collection must be 
posted to the individual ledgers. 

The ledgers should be _ posted 
directly from the cashier’s coupons. 
When a distribution is made by 
districts, the coupons are in the cor- 
rect order for posting. Care should 
be exercised to make certain that the 
gross amount has been protected on 
bills showing a discount date which 
has expired. 

There are several methods of 
posting cash to the individual ledgers 
and reconciling the total cash re- 
ceipts to the control ledger. The 
rubber stamp plan has found favor 
with some utilities. The date of the 
payment is stamped opposite the 
debit, indicating that the credit off- 
sets the debit. The control ledger is 
then arbitrarily credited with the 
amount of the day’s receipts. The 
correctness of the posting is verified 
at the time the trial balance is taken. 
Considerable work is involved if an 
error is made during the period. 

Credits may be posted directly to 
the individual ledgers with the billing 
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machine, accumulating the total of 
the posting to balance daily with the 
cashier’s receipts. The machine 
method is of course more accurate 
and facilitates daily balancing of 
credit postings. 

It is advisable to balance districts 
as billed rather than balance the 
accounts of the utility as a whole. 
This will permit posting arrears to 
the current bill. The arrears posted 
should balance with the previous 
month’s uncollected balance. Ba- 
lancing by districts one day prior to 
billing brings the arrears to the lowest 
point, as the bills of the previous 
period have been in the hands of the 
customer for a sufficient length of 
time to permit the Collection Depart- 
ment to take action on the delinquent 
accounts. ‘Tabs placed on the delin- 
quent ledgers are a great aid to the 
Collection and Billing Departments. 
A ledger that is tabbed denotes an 
unpaid balance signalling the biller 
that arrears should be posted with the 
current charge. The tabs are at- 
tached to the ledgers at the time the 
delinquent list is prepared for the 
Collection Department, after the 
discount period has expired. 

The practice of obtaining a trial 
balance on all of the accounts at the 
end of the month is a very big task, 
regardless of whether or not machines 
are used, and it results in a large 
number of items being carried for- 
ward which are not due or payable on 
account of the bills being issued 
during the last half of the month. 
This peak load may be eliminated by 
balancing each district as a unit. 
Instead of doing all the work in a few 
days at the end of the month, it is 
spread out over the month. 


Each district is in turn divided into 
sections, each section comprising ap- 
proximately 750 customers. A con- 
trol ledger is maintained for each 
section, showing the previous month’s 
uncollected balance, the current debit, 
current credit and the amount out- 
standing. The unpaid amounts as 
obtained by this trial balance should 
all be transcribed to the current 
month’s bills and the total of arrears 
billed, balanced with the control. 
This method tends to localize errors 
and speeds up delivery of the bills, . 
as each section of a district may be 
balanced as billed and need not be 
held up until the entire district is 
balanced. 

The control figures of each section 
are reflected in the control ledger of 
the district. Miscellaneous adjust- 
ments are posted to a journal daily 
and transferred each month in total 
to the district control ledger as a 
journal entry. These progressive 
trial balances are reconciled with the 
controls for the various ledgers and 
the regular month-end trial balance 
for the general ledgers is obtained 
from the controls. ‘These progressive 
trial balances, while secured every 
thirty days just as they are under the 
month-end balancing arrangement, 
are not reconciled in total against the 
general ledger. ‘They are reconciled 
section by section against the ledger 
control which in turn is reflected in 
the general ledger. 

This cycle balancing method 
makes it possible to get a correct view 
of the condition of the collections. 
The balance on any one control as of 
the billing date, which is the lowest 
point of the month, may be compared 
with the corresponding balances out- 
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standing on the other controls for 
various sections, and also shows how 
collections are running in each district. 

The month-end trial balancing 
method merely gives a view of the 
entire utility and includes many 
items not yet due. 

To summarize, the billing machine 
offers neatness, legibility and accu- 


racy of bills, assurance that all 
customers have been billed correctly, 
and daily proof of accounts receivable, 
cash receipts and statistical reports. 
Machines may also be applied to cash 
book writing, labor and material 
accounting, merchandise records and 
various other accounting problems 
encountered in a utility. 


Lesson from Experience 


Within the past few days one of 
our linemen fell from a pole. For- 
tunately he was not seriously injured. 

His pole belt broke. He was wear- 
ing a new =standard, He: P-Cbelt 
which was about seven months old. 
An examination showed the leather 
in the pole strap to be in apparently 
perfect condition except at the point 
of tractire;S The sbrea occurred 
where the pole strap is looped through 
the+snap.- “At this “point ‘for: about 
1% in. the leather was extremely 
hard. A cross section showed it to 
be black and it looked like hard glue. 
This was caused by the belt having 
been hung up with the snap in con- 
tact with heat. When hanging up 
belts keep them away from heat. 


The snap became so hot that it ruined 
the leather. Never dry damp or wet 
leather with the aid of heat. Such 
treatment weakens the fibre of the 
leather and may even destroy t as 
above. 

After exposure to water, wipe off 
the belts and go over the leather care- 
fully with a rag dipped in neatsfoot 
oil. _ Work. the oil) well, intomstne 
leather. The oil will go into the 
fibres of the leather as the water 
evaporates. Hang the belts up to 
dry and do not place them near heat. 
Remember that at a temperature 
slightly above the temperature of 
your body, the leather becomes 
“glutenated,” brittle and easily 
cracks. 


“Haamine Your Climbing Equipment 
Every Day.” 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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Association of Municipal Electrical Utilities 


Report of Rates Committee 


GENTLEMEN : 

The Rates Committee for 1929 
have held one meeting since their 
appointment in January last. ‘This 
meeting was held in the Hydro- 
Electric Power Commission’s Offices 
on April 18th with sixteen members 
in attendance as well as representa- 
tives from the Hydro-Electric Power 
Commission of Ontario. 

The meeting was called at Mr. 
Jeffery’s request to consider a pro- 
posed change in the Commercial 
Lighting Rate. This was brought 
about due to the Commercial con- 
sumers using their load for longer 
periods and at present rates being 
forced to pay a considerably higher 
bill than they would if billed on 
power rates. In short, it was deemed 
advisable to give some further con- 
sideration to the long hour users as 
compared to the short hour user 
whose demand resembles that of the 
Domestic consumer. 


After alengthy discussion a motion ° 


was catried unanimously whereby 
your Committee endorsed the pro- 
posed revision in the follow-up rate 
for Commercial Lighting Service, 
the actual figure to lie between the 
second domestic rate and the final 
power rate dependent upon condi- 
tions in each municipality. 

The Committee next discussed the 
question of whether or not demand 
meters should be installed on Com- 
mercial Lighting services free of 
charge to the consumer or on a rental 


basis. The result of this discussion 
was a motion whereby your Com- 
mittee endorsed the principle of 
installing demand meters on Com- 
mercial Lighting Services without 
charge to the consumer. ‘The motion 
carried with one member dissenting. 

A communication was received 
from a municipality requesting that 
the Committee consider the removal 
of the service charge on the Domestic 
Lighting Rate and the number of 
Kilowatt-Hours at the first rate be 
increased so as to avoid any shrinkage 
in revenue. The argument advanced 
was that it was extremely difficult to 
give the public a logical reason for 
the present service charge. After 
considerable discussion it was agreed 
that it is quite likely that demand 
meters will be required on the larger 
domestic services in the near future 
and under such conditions it would 
be necessary to retain the present 
form of rate. 

One member brought up the ques- 
tion of class discounts on power rates, 
maintaining that these and the re- 
stricted hours now in use were 
becoming obsolete. A sub-committee 
with Mr. E. I. Sifton as convenor was 
named to go into the matter and 
report. 


Yours obediently, 


RATES COMMITTEE A.M.E.U. 
J. W. PEART, 


Chairman. 
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Lamps all look very much alike. Cheap lamps 
which do not give good service and good standard 
priced lamps which are guaranteed to give good 
service and Long Life. 


Hydro Lamps 


may look like ordinary everyday lamps, but they don’t 
act like them. 

They are guaranteed for long life and they give it too. 

Combining economy and efficiency they are the 
cheapest in the end. 

Buy them at the Hydro Shop. 


HYDRO-ELECTRIC POWER COMMISSION 
OF ONTARIO 


on the lamps 
you buy. 
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Relations of Local Commissioners 
By W. G. Hanna, Legal Department, H.E.P.C. of Ont. 


(Address to Association of Municipal Electrical Utilities at Bigwin Inn, 
Lake-of-Bays, Muskoka, July 5, 1929.) 


HE man who gave the title to 

this paper was an Irishman. 

He called it the “duties” of 

Commissioners. Ue Faarned ks 
what he really meant was the “rela- 
tions’’ of Commissioners. He must 
have been taking his relations asa 
duty. Some people seem to fear that 
the subject was a little delicate— 
coming here to tell the Commissioners 
what their duties are. Even when it 
is changed over to the “Relations of 
Commissioner’’, it is still a delicate 
subject, because relations are always 
delicate. 

There are a number of relations 
that the Commission is involved in 
which are interesting. The one to 
start with, from our point of view, is, 
of course, the relation between the 
Local Commission and the Provincial 
Commission. 

Then there is the interrelation— 
which is a little closer home to you, 


gentlemen—that is, the relation to 
the Commissioners themselves, the 
kind of an institution you are in the 
eyes of the law, and how the business 
should be conducted. The Statute 
says the Local Commission is a body 
corporate, consisting of three or five 
members. That constitutes you a 
Corporation just the same as any 
Joint Stock Company, with this one 
distinction, that with the Joint Stock 
Company you have many _share- 
holders who have a right to vote and 
other interests, and the whole body 
constitute the body corporate. In 
this case, the shareholders are the 
electors of the municipality for voting 
purposes, but the ones who share in 
the dividends and profits are those 
who consume the electricity through 
you ; so the analogy is not complete. 
You constitute the Board of Directors 
and are incorporated as a body cor- 
porate. Thus the relation of the 
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Commissioners to themselves is an 
interesting one from the local stand- 
point. 

Then there is the relation between 
the Local Commission and the Muni- 
cipal Council, which may be hard to 
define fully. Nevertheless, some 
points in that relation may prove in- 
teresting. There are also the rela- 
tions between the Commission and 
its customers ; and there is a further 
one, the relation between the Com- 
mission and the public, for such mat- 
ters as public liability. 

In regard to the first relation be- 
tween the Local Commission and the 
Provincial Commission. From what 
little experience has drifted through 
to me, I think I would be in order to 
congratulate every Local Commission 
upon its spirit of co-operation and 
the attitute the Commissioners have 
assumed toward the Provincial Com- 
mission, seeking to avail themselves 
of the experience and the information 
that can; be had there: It is some 
times of great value for a Local Com- 
missioner to reach a central body, 
which is gathering information from 
all over the Province. It is not only 
in their own best interests, but, as I 


hope to show, it is in the best interests 
of the institution as a whole. If you 
follow the business trend, for instance, 
in merchandising to-day, you will no- 
tice that the old game is done. ‘The 
individual who plays his own lone 
hand and does it in his own way, and 
has his own secret method of doing 
business, is not, on the average, 
standing up against competition. He 
knows his own business but no one 
else knows of it. ‘The man who wins 
out is the man who belongs loyally to 
his Trade Association, contributes 
his information to it, and on every 
possible occasion gets out of it all the 
information he can. ‘hese Trade 
Associations are very useful bodies, 
because they gather complete data 
on costs of production, methods of 
sales, of prices, and everything touch- 
ing that trade. Every member of 
the Association is privileged to get the 
benefit of all that information, and 
some times also to get the strength of 
the whole Association behind him 
when he has a real battle on his own 
hands. That is the business trend 
in other lines, and the Utility business 
cannot escape. 

There is another reason. ‘The Uti- 
lity business is necessarily a mono- 
poly. At one time, in London, the 
idea of competition was so firmly 
grounded in the minds of the people 
that they thought the only reasonable 
way in which they could secure proper 
rates was to establish a large number 
of small Power Companies competing 
with one another. ‘They have since 
learned how extremely costly a busi- 
ness that was, and are coming now to 
accept gladly the other point of 
view that the reasonable way of 
handling the problem is to give one 
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authority complete jurisdiction within 
its district and then to control with 
advice and regulation. We find, in 
the States, that Utilities are strictly 
controlled. A rather strange situation 
has developed. Before the war, Util- 
ities and Railways fought for their 
franchises and consistently main- 
tained in the Courts that these 
franchises were sacred contracts which 
could not be touched. After the 
war, prices and conditions had chan- 
ged so completely that these sacred 
contracts were no longer any protect- 
ion. The Companies were very glad 
to avail themselves of the State 
Commissions to surrender their fran- 
chises, take a permit and have the 
State Commission take charge of 
their rates. That is a very thorough 
going business in the States, because 
State Commissions send their own 
Accountants in, take a complete 
inventory, set their own valuation, 
prescribe their own returns and on 
that basis determine the rate. Some- 
times individual Companies have felt 
that they have suffered a grievance 


and have applied to the Courts, but: 


with little success. The tendency 
is continually towards establishing 
the power of the State Commissions, 
because};aaiter..-all,. it..is: asipublic 
business and the public must be 
served. ; 

With this little preliminary canter 
over what is being done in other 
places, you will get a little clearer 
view of the relation of the Local 
Utility to the Central Commission. 
The Central Commission has avail- 
able important technical information, 
trained technical advisers in engineer- 
ing, in accounting and in business 
administration. It has a large and 


wide experience, because it can draw 
on all the Utilities in the Province of 
Ontario and has facilities for getting 
the necessary information from out- 
side of Canada. I only mention these 
things by way of putting before you 
again what you, no doubt, know, 
namely the facilities for service that 
can be obtained through your Trade 
Association. ‘The local Commission 
may have a problem that it thinks 
is entirely individual. In _ their 
circumstances they cannot see any- 
thing else; but experience has shown 
that that is not a singular problem, 
that there are principles involved 
which have appeared in other cases. 
By the application of these principles, 
the problem in this particular instance 
can be successfully solved. I think 
that a great many cases of individual 
difficulty could be very easily ap- 
proached from that angle. While you © 
are familiar with the particular facts— 
and they are to you the most prom- 
inent feature of the problem—there 
are underlying principles that are not 
so clearly seen. The local circum- 
stances loom large and obscure the 
real issues. There are times when 
abstract distances enable one to 
arrive at a clearer understanding of 
what is really in the problem. 

Next, let us turn to the relation 
of the Commissioners to themselves 
as a corporate body. ‘There is one 
recommendation I would like to 
stress very strongly. When the Stat- 
ute says that the Commission is a 
corporate body, it means exactly 
what it says; that the Commission 
is a Corporation, and when a Corpo- 
ration makes a bargain, the only way 
it can speak is by its Corporate Seal. 
If you are making a contract, that 
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contract must be executed under the 
Corporate Seal and attested by the 
signatures of the proper Officers, duly 
authorized. 

The next point in the conduct of 
your business is the necessity for a 
regular procedure in conducting meet- 
ings and general business, especially 
when important transactions are being 
put through in order to see that they 
are put through in the regular manner 
by resolution or by by-law. I would 
like to recommend, for your consid- 
eration, the advisability of preparing 
a brief code of procedure—not as 
extensive as Town Councils have— 
but nevertheless a brief code of pro- 
cedure for the conducting of meetings 
and general business. It will keep 
a regularity in your proceedings that 
will help you in sometimes unscrambl- 
ing records and transactions after- 
wards. 

I pointed out a short time ago that 
this Corporate body consists of three 
or five members who are really Direc- 
tors, and that the shareholders entit- 
led to dividends are the consumers. 
Other functions of the shareholders 
are performed, not by the consumers, 
but by the electors of the munici- 
pality. One Commissioner—of course, 
this is a point with which you 
are very familiar—is, ex-officio, the 
head of the Council, and the rest are 
elected. The point is that, in their 
election, you are governed by the 
parts of the Municipal Act relating to 
elections of Councillors. The Sta- 
tute on that point is very specific. It 
says that Parts 2, 3 and 4 of the Mu- 
nicipal Act—which are applicable to 
members of the Council of a local 
municipality—shall apply with appro- 
priate changes to the Commissioners 


to be elected. ‘There is one illustra- 
tion that would be worth while con- 
sidering for a moment. An election 
was being held—three on the Commis- 
sion—one for election. Two men 
were nominated. It turned out that 
the one who was elected was a mem- 
ber of the School Board. ‘This ques- 
tion was raised after the election, and 
the conclusion reached locally was 
that his resignation was the easiest 
way out of that difficulty. He was a 
considerate man, and he resigned. 
All thought that ended it, and that 
the other man automatically stepped 
into his place. There were local rea- 
sons that didn’t make that convenient 
— but: de:ineed;. not Ugo Sintowtem: 
Apart from that it was a complete 
mistake in procedure. The member 
of the School Board was never pro- 
perly qualified to be nominated. 
Therefore, there was no proper elec- 
tion. The election was carried 
through on a misconception, and the 
Statute provides that, under circum- 
stances of that sort, the Council must 
prepare for another election immedi- 
ately. .¢That' ultimately shad=to! be 
done. I can recommend this with 
full confidence to you, gentlemen, be- 
cause it was the advice of the lawyer 
whom that municipality consulted in 
a neighboring town. He interpreted 
the Municipal Act in that manner, 
and he is thoroughly capable on the 
subject. 

There is another point of view for 
considering the qualifications of can- 
didates for the office of Commissioner, 
namely the point of view of business 
capacity. 
qualifications from that point of 
They should be competent 


I have a whole list of 


view. 
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engineers, should be capable oper- 
ators, able contractors, good buyers, 
forceful salesmen, judicious adver- 
tising men, good accountants and 
financiers, and also capable in public 
relations. I hope you won’t take this 
too seriously. By all that, I mean 
that the Commissioners should have 
some capacity to understand all these 
different features which vitally affect 
their work. 

It would be impossible for any one 
man to excel in all these fields ; but 
the capable businessman elected to a 
Commission should know something 
about them. He should know the 
business that comes before him and 
its difficulties ; he should know when 
to give the staff their head. He 
should know when to shut down on 
public criticism and be able to defend 
the Commission’s policies in such a 
reasonable way as to convince the 
public that the Commission is correct. 
I have a particular reason for putting 
that forward. It seems to me there is 
a certain interest attached to it. A 
man takes a position as a Commis- 
Signeneranc it isn toa ysinecure sit 
isn’t just simply a matter of honour 
in the community—of course, it is a 
matter of honour, but there is real 
business attached to it. The Com- 
missioner who becomes interested in 
that work finds it absorbing. If you 
compare the nature of the business 
with other businesses in the com- 
munity, and the values attached to it, 
you will see that it is one of the most 
important types of business in the 
community. ‘Take alone the invest- 
ment in dollars. I won't attempt to 
quote figures, but you can apply your 
own. If you were stockholders in a 
business having that capital invested, 


« 


what type of man would you want to 
have as Manager. If you were un- 
dertaking the work of management, 
what business acumen and business 
interest would you want to apply. I 
think it is an interesting field, be- 
cause I know there are a great many 
Commissioners who have found it so. 

There is one minor point—I don’t 
know whether it is worth bringing it 
up here—but I will just mention it 
in passing. ‘There is a peculiar turn 
in the Municipal Act that does not 
apply to the Commission. In the 
Municipal Act, servants hold their 
positions at the pleasure of the Coun- 
cil, and there are cases which have 
established that a Council can dis- 
miss the employee without necessarily 
stating a reason for doing so, although 
the Judges have gone so far as to say 
that they should be prepared to 
satisfy the conscience of the Court. 
Now, do not be misled. ‘That does 
not apply to Local Commissioners. 
They are in the position of ordinary 
employers and must be governed by 
the law relating to employment in 
ordinary business. 

Next comes the relation between 
the Commissioners and the Munici- 
pal Council. From the Statute, it is 
one of some difficulty, though easy 
enough to recite. The Statute first 
provides that the control and manage- 
ment may be entrusted to a Commis- 
sion. ‘Then, in Section 36, it provides 
that, ‘‘ Upon the election of the Com- 
missioners as hereinafter provided, all 
the powers, rights, authorities and pri- 
vilges which are by this Act con- 
ferred on the Corporation shall, while 
such by-law remains in force, be ex- 
ercised by the Commission and not 
by the Council of the Corporation.” 
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This is the form the Statute took in 
1912, and it has been unchanged ever 
since. Prior to that, it was rather a 
statement of a transfer of powers 
from the Council to the Commission ; 
but difficulties had arisen, and it was 
stated clearly in 1912. When the 
Commissioners are elected, all the 
powers, rights, authorities and pri- 
vilges by the Act conferred on the 
Corporation shall be exercised by the 
Commission and not by the Council. 
Now, how far does a Commission dis- 
place the Council? They certainly 
have control and management, with- 
out a doubt, and the Council cannot 
interfere with the management of the 
Commission or its control of the 
Utility. In relation to ownership 
there is some question. Very little 
question has arisen about the owner- 
ship of the equipment ; but in some 
places, a question has arisen about 
ownership of the land. The Act has 
never expressly stated the position 
in relation to ownership of land. In 
a great many places, a deed is taken 
in the name of the municipality and 
in some places in the name of the 
Commission. ‘There is considerable 
variation. I cannot state the real 
solution too positively because there 
are no decided cases on the issue, but 
it seems to me that the reasonable 
line is something like this. The 
Commission, as a body corporate, has 
the conduct of the Utility business, 
the Council has nothing to do with it. 
If you are buying land, it may be con- 
venient, for your own purposes, to 
take that in the Commission’s name, 
because, under the Statute, you are 
a body corporate and entitled to hold 
land for the purposes of your Utility. 
On the other hand, it may be con- 


venient to take that land in the name 
of the municipality. I am not pre- 
pared to draw any line between those 
two positions, but here is the point. 
If that land is taken in the name of 
the municipality, it is still ear-marked 
and belongs to the local Utility, and 
not subject to the control and man- 
agement of the Council. When you 
come to sell the land, the Council 
has not the say as to whether you 
should sell it or not, or how you sell 
it, or what price you should sell it at. 
You have to use your best business 
judgment on that issue. Because the 
land may be in the name of the muni- 
cipality, you will have to furnish a 
deed signed by the Mayor and Clerk 
or the proper Officers, as the case may 
be, and under the seal of the munici- 
pality, but they are only officials of 
the Corporation to do that duty, 
when you are performing your duty 
underythe Statutes I> think stuatets 
the reasonable line to follow. As I 
said, there are no decided cases, be- 
cause none have been brought to 
Court on that issue. 

One of the reasons I am putting 
forward that opinion so strongly is an 
analogous case in the Township of 
York. Certain duties under the As- 
sessment Act had to be performed by 
the ‘Treasurer of the ‘Township. 
Through some mishap in the proceed- 
ings, something was not carried out 
which the Statute required, and an 
attempt was made to upset the pro- 
ceedings. The Township of York 
was sued. The Judge held that the 
Treasurer was, in that instance, under 
the Assessment Act, a person named 
by the Statute, that because of his 
office, they had fixed on this person 
who was appointed Treasurer of the 
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municipality and had said, “‘We will 
take him to use for our Statute, the 
Assessment Act, and he will do these 
things under the Assessment Act.” 
The Township was not liable and 
the Treasurer was personally liable. 
Now, if you will carry that analogy 
over, you will see that the Commis- 
sion is what they call in law Latin 
persona designata, a named person, 
to perform the Utility business for 
the municipality, and the local Utility 
is the one that assumes the responsi- 
bility, and not the Council. Simi- 
larly, the Mayor and the Clerk, like 
the ‘Treasurer mentioned above, 
are named persons. ‘Therefore, the 
Mayor and Clerk are the signing Offi- 
cers for the purpose of the Utility, 
when necessary. 

There is another matter which 
really should have come before this 
last point. It is in respect to the 
handling of money. ‘The case is an 
old one, and I had occasion to refer 
to it once before. The local Treasurer, 
through his Scotch upbringing, decid- 
ed that he ought to supervise all the 
vouchers before he would allow any 
money to be paid at the requisition of 
the local Utility. That is past history 
now and hardly anyone would think 
of attempting it. Just in case one 
might, there is one sure and easy 
remedy for the Utility, that is to ap- 
point its own Treasurer. The Sta- 
tute provides that the Officers and 
employees of the Corporation shall 
be continued until removed by the 
Commission, unless their engagement 
terminates sooner. Your solution 
would be to appoint yourself Trea- 
surer immediately, requisition the 
Corporation for your moneys, open 
your own bank account, and put them 


in that account, and they are your 
moneys. 

There is one string on this control 
and management that you are all 
familiar with, that is that nothing in 
the Section shall divest the Council 
of its authority with reference to 
raising the moneys. That was not 
put in there for the purpose of putting 
a limitation on the Utility, but simply 
to prevent duplication of the ma- 
chinery. The Council, under the 
Municipal Act, has the machinery 
for raising money by borrowing on 
Debentures and by taxation, and 
there is no sense in duplicating that 
machinery in the same municipality, 
so the Council has to raise the money. 
On the other hand, the Act says that 
the Treasurer of the Municipality 
shall upon the certificate of the Com- 
mission, pay out any money so pro- 
vided. Your case is quite analogous 
to the School Board. The Public 
School Act, Section 57, has exactly 
the same provision. There is a re- 
cent case, arising out of the Home 
Bank—Clarkson vs. the Town of 
Alliston—that throws some very in- 
teresting light on that precise point. 
Mr. Boys, of Barrie, quite a well 
known lawyer, argued that the 
moneys deposited by the Town of 
Alliston in the Home Bank were 
moneys of the Corporation and not 
moneys of the School Board. He 
limited his argument to the unex- 
pended balance of debentures issued 
at the instance of the School Board. 
The School Board had asked for so 
much Debentures. The Debentures 
were sold. The money was in the 
bank under the name of the Town, 
and the Board simply had not drawn 
it out. He said while it remained in 
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the bank in the name of the Town on 
Debentures of the Town, that money 
belonged to the Town. ‘The answer 
of the Judge is.: “1. think. the only 
reasonable construction that can be 
placed upon the Public School Act is 
that it is the duty of the Municipal 
Council not only to raise the money 
required for building schools, but also 
to pay it over to the Public School 
Board ; they shall pay the same to 
the Treasurer of the Board from time 
to time as required by the Board.” 
In addition, a similar circumstance 
makes this rule clearly applicable to 
the local Utility. Please note this. 
The constituencies represented by 
the Public School Board are different 
and distinct from the constituencies 
under the jurisdiction of the munici- 
pal Council. This must lead to the 
inevitable conclusion that the moneys 
do not belong in any sense to the 
municipal Council, except as custo- 
dians. ‘They are merely the holders 
of it for the Board until called on. 
The Judge in the Alliston case went 
on to say that, an individual public 
school supporter can be required to 
pay the tax rate himself to pay off 
the debentures used for public school 
purposes. 

Therefore, the constituency is quite 
different. ‘These moneys were held 
by the Town in trust for the School 
Board, and the logical result of the 
decision in our own Court is that the 
Board need not bring action to re- 
cover the money, but a mandamus 
may be granted against the munici- 
pal Council, requiring it to pay over 
the money. That will also reflect 
back on the previous argument. ‘The 
local Utility represents a different 
constituency from the municipal 
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Council. The municipal Council rep- 
resents all the inhabitants and more 
particularly the electors of the muni- 
cipality. The local Utility represents 
the consumers, and I am certain that 
this Clarkson vs. Alliston case will be 
used to establish the powers of the 
Commission if ever the matter comes 
to.Courk 

The next relation of the Commis- 
sion is the relation to customers. 
There is a relation of rates. A Utility 
is a co-operative undertaking, and it 
is its duty to sell power at cost. 
There may be local circumstances to © 
contend with, but I want to bring 
back to your mind again the analogy 
of the Trade Association. One of 
the most valuable functions of Trade 
Associations is the collecting and dis- 
tributing of information as to abso- 
lute costs, and the rate base in each 
municipality should be established on 
a reasonable calculation of costs on 
general principles. If an attempt 
should be made to change the original 
structure, you can readily think of 
what would happen. A neighboring 
municipality would want to know 
why ; what is the difference in the 
cost, how is that going to affect our 
costs, for the other peculiar feature 
about local Utility Commissions is 
that you are not independent traders, 
members of an Association, but you 
are actual partners in an Organization 
purchasing power for each and every 
one of you. ‘The relation of one local 
Commission to another is that of a 
partner, and they must carefully 
guard against anything which will 
injure the rest of the partnership. In 
their own self-interest they have got 
to avoid any reflection back on them- 
selves. If they injure the partnership, 
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or the scheme, it is sure to come 
back and they will suffer in increased 
costs to themselves. 

In relation to the arrears, it is an 
old story since 1926 ; but I want to 
remind you of the necessity of keep- 
ing arrears collected, because now 
you only have a lien for three months 
and that lien is not on the land. The 
. lien is only on the estate or interest 
of the person to whom you are sup- 
plying the electricity. Take the case 
Ofsaetenant..; You. have.a contract 
with a tenant, and there are three 
months’ arrears. What do you put 
on the tax roll? You can put arrears 
on the tax roll only against whatever 
interest the tenant may have in that 
land. ‘That may be useless to you. 
There are two ways of meeting the 
situation. The reasonable way is to 
secure from the tenant in every in- 
stance an adequate deposit to cover 
your experience on arrears. Two or 
three months, I have heard said, is a 
fair average for deposit, and you are 
entitled to do so. That is the rea- 
sonable method of meeting it. There 
will be opposition from people com- 
ing into the town, but once the policy 
is established the people in the town 
will realize that it is for the benefit of 
everybody because it keeps down 
costs. There will be little difficulty 
except an occasional argument with 
an individual. ‘There is another way 
in which, perhaps, it might be met, 
dependent on different circumstances, 
that is the case where tenants are 
changing often and it is hard to keep 
track of them. I still maintain that 
the deposit is the proper way of 
handling it, but it might be possible, 
in some cases, to take your contract 
from the landlord, or from the owner 


of the land. If the owner of the land 
signed—not as owner only—but 
signed as an actual consumer, then 
he has contracted with you to take 
a supply of electricity, and therefore 
you are entitled to put a lien on his 
land. Now, I suggest that only as 
an additional security in case of ten- 
ants changing often. The proper 
safeguard is a reasonable deposit. 
Another question in relation to the 
collection of accounts is the matter of 
bankruptcy, and it also affects the 
contract that you have with the con- 
sumer who has gone _ bankrupt. 
When a man goes bankrupt, his prop- 
erty is put in the hands of a Trustee, 
who is a Trustee for the creditors, of 
which you are one, and there are no 
favors allowed ; but if anyone is 
holding security for the debt, then he 
is allowed to take the value of that 
security out of the account. You 
might take the case of a land mort- 
gage, and that applies immediately 
in the case of a Utility account for 
electric current. The Statute gives 
you a lien on the land if the debtor 
owns the land, and it may be collected 
in the same manner as taxes. There- 
fore, to that extent, you have security, 
and to that extent you are entitled 
to prior payment from the Trustee, 
but only to the extent of the value 
of the land owned by the bankrupt. 
In connection with the collection 
of accounts, there are two or three 
previous cases on that point. The 
case of A. Puchini & Company, Lim- 
ited, 
ports, 


in Canadian Bankruptcy Re- 

before Mr. Justice Fisher. 
Other cases were cited, and notably 
the original one which he first de- 
cided, the case of Andrew Motherwell 
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of Canada and the Public Utility 
Commission of Dundas. 

Next, what is the status of your 
consumer contract when the consu- 
mer becomes bankrupt? When a 
man becomes bankrupt, the law is 
well settled that a contract for the 
purchase of goods is not cancelled 
merely on that account. The terms 
of the contract must govern. To get 
a proper analogy, you must take the 
case of a man ordering goods for a 
period of months with periodical de- 
liveries, which is often done. He 
wants a supply for his factory of raw 
material, and he makes his contract 
ahead of time for so many months, 
and deliveries come in periodically. 
When the purchaser becomes insol- 
vent before the contract for sale has 
been completely performed, the sel- 
ler, notwithstanding he may have 
agreed to allow credit for the goods, 
is not bound to deliver any more 
goods under the contract until the 


price of the goods not yet delivered . 


is tendered to him in cash. ‘Those on 
the way are due; and if a debt is 
due him for goods already delivered, 
he is entitled to refuse to deliver any 
more until he is paid the debt for 
those already delivered, as well as 
cash on delivery for those still to be 
If there are arrears, then 
before you continue to supply cur- 
rent you are entitled to payment from 
the Trustee in bankruptcy for those 
arrears, and you are entitled to de- 
mand a deposit from the Trustee for 
future bills. If the bankruptcy Trus- 
tee does not, within a reasonable 


delivered. 


time, notify the vendor that he in- 
tends to adopt the contract, the ven- 
dor is entitled to consider it cancelled 


and to claim any damages which he 
is entitled to for breach of contract. 

There are other matters affecting 
the relations of consumers where ex- 
periences from the Trades Association 
may be valuable. The question of 
selling power at cost has come up, 
namely, taking demand instead of 
rated capacity. It may seem a rea- 
sonable thing from the standpoint — 
of immediate revenue not to base the 
bill on demand, but, when you have 
got to get down to the basis of cost, 
a man must pay on his demand, that 
is the cost of your capital investment. 
Demand must be the basis for calcu- 
lation ol cost ii -yowrares tomgeta 
reasonable and equitable principle 
applied. 

‘There is one further consideration, 
and I see my time is practically gone. 
That is the question of public lia- 
bility. You are handling a danger- 
ous article, sometimes on the public 
highway, and because you are hand- 
ling a dangerous article, the ordinary 
law presumes that you have to take 
extra care. There is the old case of 
Rylands vs. Fletcher, where a man 
built a dam and impounded a large 
quantity of water on his land; the 
dam broke and he flooded his neigh- 
bor. He claimed he was not negli- 
gent ; that it was no fault of his the 
dam broke. The answer was that 
he had gathered a dangerous thing, 
and he was bound to see it stayed 
where he put it. So far as the Utility 
is concerned, there is another prin- 
ciple now to ‘apply. You? *areva 
Statutory authority carrying out a 
Statutory duty, and as long as you 
keep within that authority and duty, 
and are not negligent, you are protect- 
ed. Nevertheless, a greater standard 


THE BULLETIN 
ccc 


of care is necessarily exacted from 
you or they will be inclined to 
hold that you are negligent, because 
simply of the dangerous article. I 
will not attempt to go through the 
large number of cases affecting acci- 


dents, many of them from the other 
side, but simply leave that as a gen- 
eral principle that great care must be 
necessarily taken, yet if within your 
Statutory authority you are protected 
from all but negligence. 


Discussion 


Mr. A.B. Scott; Galt: 

I would like to ask Mr. Hanna if, 
in the case of the assignment of a 
tenant, the claim we have is a pre- 
ferred claim. 


Mr. Hanna : 

Well, that comes back to the ques- 
tion of what interest the tenant has 
in the property ; if it is a twenty-one 
year lease, he has a substantial inter- 
est that is taxable, and to that extent 
you would have a lien on that expired 
term of the lease ; but if he isa month 
to month tenant, he has practically 
no interest in the land, and therefore 
you have no lien, because your lien is 
only of the estate or interest of the 
consumer in the land. 


Me “Scott: 

Not in any property, or stock or 
chattels? 
Mr. Hanna : 

There is another remedy you have 
in the collection of arrears. Under 
the Public Utilities Act, you are 
given the power to collect by distress ; 
but in dealing with goods and chat- 
tels, you have no prior claim unless 
you have actually seized, and it is the 
man who seizes first who gets the 
claim. Even then you may be 
stopped. If there is a Chattel Mort- 
gage on the premises or the Bank has 
a claim, you would not succeed. In 
quite a recent case, where the person 
attempted to seize after the assign- 


ment, the first answer made was that 
the Bank had everything. The Bank 
had a Chattel Mortgage ; and there- 
fore, at the time the bankrupt made 
his assignment, he had no goods, and 
there was nothing which could be 
seized. 


Mr. H. F. Shearer, Welland : 

Mr. Hanna did not touch on the 
question of taxes with regard to prop- 
erty held in trust by the Commis- 
sions. We have had a new Assessor 
appointed in Welland, and he advised 
me the other day that land held by 
the Commission was subject to taxes 
for school and municipal purposes. 
Ii that is the case, we have been 
slipping through paying only such 
taxes as the general tax on our land 
value. I wonder if that is right, or is 
there some other point that covers 
that assessment? 


Mr, Hanna : 

There is a provision made under 
the Assessment Act, which says that 
the Utility Commission pays taxes 
assessed on the land. You see, under 
the Assessment Act, the general ex- 
emptions under Section 4, Sub-section 
7, provide that property belonging to 
or leased by any community or muni- 
cipality or vested in or controlled by 
any Public Commission, wherever 
situated, and whether occupied for 
the purposes thereof or unoccupied— 
but not when occupied by a tenant 
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or lessee—shall be exempt. ‘That isa 
general exemption on all property. 
Along about 1913, the question was 
raised, when competition with private 
Utilities was fairly keen, and it was 
Settled on the same basis as the steam 
railways. The question is cropping 
up continuously. It has been flung 
in my face, when I go out, about Pub- 
lic Utilities not paying any taxes. 
There are two sides to it. In the 
first place, there are no profits, be- 
cause they are a co-operative Organi- 
gation ‘selling “at Pcostemcther —co- 
perative Organizations are thriving 
in our community, and would not the 
same conditions in relation to taxa- 
tion on income apply? ‘The other 
side of the issue is the property held. 
You are quite safe in defending your 
position every time on the basis that 
you are in the same position as the 
railways. lhe eeewuse privately: 
owned. Other railways are privately 
owilled, “LY Olle ee UOC ity.” Is-0a 
publicly owned Public Utility. The 
land is assessable, but not the im- 
provements jon) -themlanc. ot -the 
buildings and structures. 


Mr. T. W. Duggan, Brampton : 

Might I ask one question? I am 
the Hydro Commissioner of the Town 
of Brampton, with a population of 
5,000. Would it be unwise or unfair 
to make a distinction between tenants 
and landlords in connection with de- 
posits? We have about 1,400 con- 
sumers, and practically no trouble 
at any time excepting with tenants. 
Would it be wise to allow the old sys- 
tem to carry on and, in the case of 
new contracts insist on tenants mak- 
ing a deposit? 
Mr. Hanna : 

That really is a question of policy, 


but I personally think that there 
would be no difficulty in laying down 
the rule and in defending the rule be- 
fore the public. You can tell them 
quite frankly that in relation to 
owners, their property is liable for 
their bills, and therefore the tenants 
must put up a deposit. 


Mr. C. T. Barnes, Oshawa : 
The question of business taxation 
has been brought up. 


Mr. Hanna : 

I did not attempt to cover the 
whole field of taxation, but there are 
special things to remember. 
When you are occupying premises 
for business purposes, you are sub- 
ject to a business tax on these premi- 
ses. shat’ is, fas certains percentage 
on the value of the premises occupied. 
‘Then there is another side. ‘That is, 
when you are engaged in something 
else than the supplying of electricity 
—such, for instance, as merchandis- 
ing, or a store selling goods—you are 
conducting a business in competition 
with other merchants and that busi- 
ness is treated separately and is sub- 
ject to ordinary taxation. 


Mr. H. D. Rothwell, H.E.P.C. of Ont. : 
I would like to ask Mr. Hanna a 
question in regard to the spending of 
surplus by the local Commissions and 
their handling of surplus moneys. 


Mr. Hanna : 

The history of dealing with surplus 
is rather a long one, and a tangled one. 
There are many pleas of special cir- 
cumstances. From long experience 
it has been found necessary to con- 
trol that surplus in the manner set 
out in the Statute. A municipal 
Council is always anxious, of course, 
to keep down the tax rate and make 
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good fellows of themselves in order to 
secure re-election at the next election. 
That is human nature, but they over- 
look the principle that the money of 
the local Utility does not belong to 
the Council. It is a business under- 
taking controlled by the local Utility 
for the benefit of the consumers, and 
is the money of the consumers. ‘The 
Statute has said that the surplus 
from revenue can be applied in cer- 
tain specified ways only—either new 
capital invested, or the retirement of 
debentures, or deposited for either of 
those purposes in the future, or for 
other things that will advance the 
interest: of the Utility. .Then, the 
application of the surplus for those 
prescribed Statutory purposes is sub- 
ject to the approval of the Central 
Commission because it has been found 
that the same plea of special indi- 
vidual circumstances has caused 
sometimes an unwise use of surplus. 
I could give you a number of in- 
stances where attempts have been 
made to get at that surplus for other 
purposes altogether, and one of them, 
I believe, which is cropping up fairly 
frequently, is an attempt by Council 
to borrow money from the Utility. 
When it is borrowed, just try and get 
it back. I want to warn you, that 
borrowing is strictly contrary to the 
Statute. The only interest that the 
Council can possibly have in any 
moneys of the local Utility is the small 
‘surplus that may come from the 
actual supplying of electricity for 
street lighting and such public pur- 


poses as lighting the City Hall or 
Town Hall in the municipality. 
When you analyze all your costs and 
revenues, and find there happens to 
be a surplus on that particular branch 
of your work, then the Council may 
have some claim. 


Mr. Harry Kerwin, Scarboro Twp. : 

I would like to ask this question. 
A municipality sells debentures for 
the local Commission. Has the Com- 
mission any power to force them to 
sell those debentures when they de- 
sire them to be sold? 


Mr. Hanna : 

So far as I can find, I do not think 
there is any Statutory authority for 
the local Utility to compel the Council 
to raise the money by debentures, and 
pay it over on the instant demanded 
by the local Utility. But the Statute 
says they shall pay it over, so, if it is 
raised, there is no trouble about you 
getting it. You can go to Court and 
get a mandamus to require the Treas- 
urer to pay it over; but the other 
question, of the actual time of selling 


the debentures, the Statute has not 


covered that as carefully as it has 
been covered in the Public Schools 
Act, because the Public Schools have 
argued that they have got to carry 
on. ‘This has been treated from the 
other angle that it is a co-operative 
business, and the residents of the 
municipality themselves, thus far, 
have fared fairly well, because the 
Councillors know there is a remedy 
at the end of the year if the consumers 
are not fairly treated. 
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Merchandizing Electric Refrigerators 


By W. J. Daily, Sales Promotion Manager, General Electric 
Company, Cleveland Qhio. 


(Address to Association of Municipal Electrical Utilities at Bigwin Inn, 
Lake-of-Bays, Muskoka, July 4, 1929.) 


EVERAL months ago, there 
was a gentleman in our office 
in Cleveland whom some of 
you know. He is a short, 
pompous, aristocratic sort of man. 
We knew him as Dr. Adolph, who is 
the head of a large chain of Public 
Utilities in Germany, with head- 
quarters in Berlin. We were _par- 
ticularly. -interested= an what ©. Dr; 
Adolph had to say to us, because we 
knew he had made this trip primarily 
to talk about electric refrigeration, 
and he told us that he felt Germany 
was now ready to take its place in 
what he called the miracle industry. 
We had not thought of an electric 
refrigerator as any sort of miracle 
industry ; yet, when we recall, par- 
ticularly for the last five or six years, 
the progress that has been made, we 
realize that Dr. Adolph was right. 
In 19238, for instance, 16,000 house- 
hold machines were sold. In 1924, 
the figure jumped up to 30,000. In 
1925, when the Associated Edison 
Companies submitted their report to 
the National Electric Light Associa- 
tion and approved electric refrigera- 
tion, the figure jumped to 100,000, 
almost treble the total in 1924. 
‘Then: in 1926 vata trebleds arainete 
300,000 household units, in 1927 
jumped to 400,000, and in 1928, some- 
where in the vicinity of 465,000 house- 
hold units were sold. In 1929, this 
year, the industry expects to sell 
something like 700,000 units. 


I bring this out to indicate what has 
happened in the electric refrigeration 
industry and yet, gentlemen, we are 
not yet up to 7 per cent. of our mar- 
ket. There are only 47 per cent. of 
the people in America taking ice and 
only something like 18 per cent. take 
ice all the year round. So you can 
see there is a tremendous field ahead 
for electric refrigerators and ahead 
of the ice industry in America. There 
have been a great many problems in 
our merchandising set up which prob- 
ably would not occur to anyone who 
is not directly connected with the 
merchandising of electric refrigera- 
tion, and we feel that the next ten 
years will see radical changes in dis- 
tribution methods. We have only 
to look arond us to see the tremend- 
ous increase in house-to-house selling. 
Now-a-days, the housewife has almost 
to keep the door closed to keep out 
house-to-house operators, and we hear 
many discussions pro and con. ‘Then 
there is ‘the’ attitude ‘of the retail 
salesman. He is taught to push the 
doorbell. Very often he pushes it 
and hopes to goodness nobody will 
answer it. There have been a great 
many problems in house-to-house 
selling and drilling men ; and I hope 
a little later on to go through a series 
of charts to give you an idea of the 
average electric refrigeration set up, 
to help the retail salesman to sell. 

Then, there has been a tremendous 
increase, we notice, in instalment 
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buying, which has been of very great 
advantage to us. It has probably 
broadened the market to a very con- 
siderable degree. Then there is a 
tendency on the part of departmental 
stores to establish branches. ‘There 
has been a tremendous increase in 
the mail order stores, and we see 
some better method of merchandis- 
ing has got to be put into effect, and 
this seems to be augmented, perhaps, 
by two great actions which are going 
on now. One is the demand by 
manufacturers for more and more 
dealers, for the manufacturer feels, 
if he can only obtain enough dealers, 
his problem is solved. The other 
factor that is entering into this case 
is oratory. ‘That is, the traveller has 
encroached on the middle man’s pro- 
fit, and it has upset the public mind 
to a great degree, and we are trying to 
find out something about that to see 
whether or not that opinion was 
right. As I see it, we have got to 
be increasingly aggressive in sales 
promotion in order to hold our place 
in this merchandising scheme ; and 
as I said a few moments ago, we are 
always active trying to find ways and 
means of getting the salesman across 
the threshold of the home, trying to 
find ways and means of getting the 
customer into the store, so that we 
may show the women exactly what 
we have. ‘To-day, it is still true that 
the average lady and the average 
gentleman rather hesitate to come 
into a store where they feel there is 
some kind of trap awaiting them, 
probably to high pressure them into 
buying a product that they do not 
wish to buy at that time. We have 
spent a lot of time instructing our 
salesmen that the day of high pres- 


sure salesmanship has gone. It is 
not good business to force a product 
on a customer because, if everything 
does not work exactly 100 per cent., 
the customer is very apt to turn into 
a knocker and someone will defeat 
the object he has in mind. 

I have brought up to-day a series of 
charts which we use in explaining to 
our dealers a sales promotion plan, so 
that they, in turn, can figure out the 
best ways and means of cashing in on 
them. We tell the dealer that he has 
to be active in sales promotion. We 
say he cannot help but realize his 
quota, and incidentally every dis- 
tributor and every dealer has a quota 
of some kind that he has agreed upon. 
We feel there is a very valuable place 
in the merchandising of electric re- 
frigerators for the Public Utility. We 


feel Public Utilities are authorities 


on merchandising for the public, and 
that people should look to them for 
advice on things electrical, and, as 
time goes on, they will become more 
and more a big factor in the merchan- 
dising of electrical things. They are 
going to be and very probably are 
interested in electric refrigerators be- 
cause they have a day and night load, 
and can determine what kilowatt 
hours they may expect to sell, which 
they cannot do with any other ap- 
pliances. They realize electric re- 
frigeration does not depend on the 
whim of the user, but must be used 
day and night and this gives a con- 
stant load to figure on. Electric re- 
frigeration is totally different from 
what it used to be. Several years 
ago, it was very difficult for a public 
utility to establish a comprehensive 
service. ‘To-day, it is not necessary, 
for the average refrigerator will go oa 
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and give intensive service, and several 
Companies have been successful in 
eliminating the service problems of 
the dealer, so that it is not necessary 
for him to service it at all, and that 
is truly an ideal situation for the Pub- 
lic Utility. As I said before, we feel 
that they are becoming more inter- 
ested, and, as time goes on, will be- 
come increasingly more interested in 
electric refrigeration, for it is the 
most valuable load that can obtain, 
a day and night load. As time goes 
on, where we have dealers who are 
not very active, we tell each one that 
it is possible that they have not even 
scratched the market in their own 
section of -the country. It is pos- 
sible, because the country as a whole 
is not yet up to 7 per cent. satura- 
tion, so, in their section, they still 
have a great many prospects—and 
we attempt to differentiate between 
the prospect and suspect in their ter- 
ritory—that they can still sell, as 
the years go on, and realize more than 
their yearly quota. The quota is 
something to shoot at, and the quota 
we try to make is fair, something 
that can be reached ; and when they 
realize that quota and make 150 per 
cent. of that quota, as they some 
times do, it is the finest feeling in the 
world. But’ we Say stowguem,. “Are 
you getting the maximum amount of 
business from your territory? If not, 
isn’t there something that you can 
do to get this business in there? 
There must be a scientific way of go- 
ing after the business.”’ ‘There must 
be a cut and dried scheme of training 
men, of organizing sales crews, and 
all the other factors in obtaining busi- 
ness, and we feel that perhaps a com- 
prehensive, efficient, clear-cut sales 


promotion programme can be of great 
help along these lines. It is our de- 
sire to help every distributor dealer 
obtain his sales. If he has problems, 
let us have them. If he has a dis- 
trict which he thinks is different, let 
us know exactly what he is up against. 
We will send a man out to attempt to 
help him as best we can. We will 
send a supervisor in there, or our own 
man will call and attempt to iron out 
any of the problems he has. First 
of all, we break down the market for 
them. "“‘ihere“are “over 19 eniitiion 
wired homes ; and out of those, less 
than seven out of every one hundred 
have electric refrigeration, and of the 
remaining ninety-three, 25 per cent. 
are immediate prospects. 

It is impossibleto dominate the elec- 
trical refrigerator business in your vi- 
cinity unless you willhave an organized 
and efficient system of sales promo- 
tion, and we ask him to follow those 
thoughts, not that we think they are 
the best. First, there must be three 
Managers for distribution ; the Or- 
ganizing Wholesale Manager, the Re- 
tail Sales Manager and the Promo- 
tion Sales Manager. The Wholesale 
Manager must know his territory ; 
and in order to efficiently and quickly 
see it, he should set up a map indi- 
cating the sort of dealers he has and 
where they are located. We always 
classify dealers into two groups; one is 
Public Utilities, and the other is all 
the rest of the dealers. I think you 
all know that the Public Utilities in 
the United States sold between thirty 
and forty per cent. of the electric 
refrigeration total in 1928, and this 
figure is going to grow larger, and 
every Public Utility, both in Canada 
and the United States, should get on 
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the band waggon, because it is going 
to be a tremendous business. It is 
going to be a business that sooner or 
later is going to reach into the bil- 
lions, we feel. 

The Retail Sales Manager has got 
to know his territory. He finds out 
the better sections of his town, and 
he indicates those districts as ‘‘(a)’’, 
‘“(b)”’, “(ce)”, ete. He is responsible 
for those districts and for the pros- 
pects that come out of them. He 
must know exactly the amout of busi- 
ness that can be obtained from those 
districts. Then comes the Sales Pro- 
motion Manager. He has got to 
know something about sales promo- 
tions that have been made, and he 
again has to have a map very similar 
to “that used’ by the Retail: Sales 
Manager, and here he places probably 
coloured pins indicating his installa- 
tions in residences, apartment houses, 
schools, etc. In his map section, 
Salesman A. or Salesman C. has not 
obtained a great many installations. 
He knows he should throw his direct 
efforts in there ; 
telephone canvassers or something 
else in there. Perhaps District B. has 
run above it for no reason at all ex- 
cept that Salesman A. is not on the 
job. Then would come organization. 
It is necessary for the distributors 
and for the dealers to organize and, 
incidentally, it is becoming more and 
more necessary to establish the elec- 
tric refrigerator as a separate depart- 
ment. A great many Public Utilities 
in the United States are doing that 
at the present time. But he very 
often looks for advice and help, and 
it is necessary for us to help him all 
we can along that line. Then would 
come store arrangement, and pos- 


hetshouldivetehis= 


sibly the fourth one would be prepar- 
ing the way for the salesman, and 
the fifth one, closing the sale. Now 
everything that is done is covered 
under those five denominations. In 
order that he may clearly file these, a 
filing case is suggested and every- 
thing is marked, for instance, such as 
literature, or an idea that may come 
out on the product would be filed. 
Every member of a Sales Organiza- 
tion, of course, has got to know the 
basic facts about the electric refrigera- 
tor. He has got to know something 
about the industry in which he is 
working, in order that he may success- 
fully sell it, so there are several ques- 
tions we ask him on the principles of 
electric refrigeration and so forth. 
It is not necessary at all for him to 
become an engineer, or to become 
too familiar with that phase of it. 
Employ the most capable man you 
can find. ‘Then comes the problem 
of keeping the man after you get him. 
We say, “Sell him on simplified elec- 
tric refrigeration.” ‘That happens 
to be our way of doing it. Hold fre- 
quent meetings. We see very great 
value in morning meetings before the 
salesmen start out, and we attempt 
to stress on the distributor or on the 
dealer the value of the statement, 
‘Knowledge is power’’, that no wea- 
pon a salesman can have is of more 
value to him than knowledge about 
what he is doing and about the pro- 
duct and how to sell the product, and 
that it is very necessary for the dis- 
tributors and the dealers to make 
their meetings into knowledge meet- 
ings rather than pep meetings. We 
feel that pep is more or less like a 
balloon, and that we can steam up a 
salesman in the morning with a lot 
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of pep and enthusiasm, and if he goes 
out that day and is not successful, 
the balloon is punctured, and next 
day he is lower than on the previous 
day, so we say, “Give them informa- 
tion, and give them everything you 
can to help them, and don’t call in an 
insurance salesman and have him 
give a long talk on selling goods be- 
cause he will forget all about it.” 
Tell them something about electric 
refrigeration. ‘The first thing we give 
a salesman, when he is employed, is a 
book. In this book, he is told some- 
thing about the market, something 
about the refrigerator itself, so that 
he may have a story he can go home 
with and talk over with his wife, if 
he wishes ; but at least, he will have 
something additional to what has 
been told him by the Retail Sales 
Manager or the Wholesale Manager. 
The next thing, he is enrolled in a 
correspondence school sales course, 
which consists of sixty lessons, and 
we handle that in rather a unique 
way. ‘The second lesson is not sent 
to him until the answers to the first 
lesson are received. So, right down 
through the list. We did not know 
whether this was going to work, but 
it has worked out fine so far. We 
have about twelve thousand students 
from all over the world, who are 
taking this salesman’s correspondence 
course, and we receive answers in 
something like eight foreign lang- 
wages... Then. ‘there asi the. Retail 
Salesman’s manual. ‘That differs a- 
gain from the Sales Correspondence 
Course or from the selling. This re- 
tail selling manual gives him more in- 
formation in a different way about 
his market, about the product, and 
about his own Organization set up. 


So far, he has three books that he has 
to study. Then after he has studied 
those books and got some enthusiasm 
into him. We tell him something 
about the product again, and then 
throw him into a contest with the 
other salesmen. There is nothing 
that will stimulate him more than 
the right kind of contest, if it is a 
properly conducted contest that is 
really inspirational. 

A good looking store is an asset, 
and it is a valuable asset to a distri- 
butor particularly, but also dealers 
must have good looking stores in 
order to do a proper job. All mer- 
chandisers are, of course, more and 
more segregating electric refrigerators 
and placing them in a good looking 
section. We tell them it must be 
home-like; and when people think of 
refrigeration, they think of food, and 
when they think of food they think of 
cleanliness, and in consequence the 
store has to be clean. Then we come 
to the window display. Does he 
make his windows work in order to 
make his location pay? We tell him 
his windows are worth anywhere 
from 20 per cent to 25 per cent of his 


‘rent, and in consequence it is neces- 


sary for him to make his windows 
good silent salesmen, and if he is a 
dealer himself he has to be responsible 
for them; if not, someone else has to 
be responsible to tie in with current 
events or anything that is happening 
at that time. Now a great many 
distributors and dealers are interested 
in going into Fairs and Exhibitions. 
They are constantly exhibiting some- 
where at the Ladies’ Aid Society or at 
the Home Economics Exposition, or 
somewhere else. We tell him that 
practically 50 per cent of these are 
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not worth anything, that it is not 
worth while to waste his money ex- 
hibiting in all kinds of places, and that 
unless a Fair or Exposition is a market 
place where one can actually go and 
do some selling, it is a waste of money 
because, as we see it, there is no pub- 
licity value in a Fair or Exhibition.We 
prepare a book for the dealer to tell 
him how to make displays at Fairs 
and Exhibitions and in a little para- 
graph at the end, we call it, ‘‘After 
the Ball is Over’’, we tell him the 
story. He has his prospects’ names 
--or-he should: have—and* hereris 
what he can do. He should have a 
filing system. He should have a 
good set of cards. He lists these 
cards under their headings, ‘““Good’’, 
Fair’, or “Bad” prospects, what 
they are using now, ice or electric 
refrigeration, what size box they are 
using, perhaps— and all sorts of 
information like that for use when he 
should call upon his prospect. Then 
the next point is when he should send 
them the next piece of direct mail, 
and so forth. It is usually done by 
a set of cards in triplicate. The 
salesman takes one, the office keeps 
one, and there is one kept on file; so 
there is no chance of that prospect’s 
name being lost entirely. 

Now it is necessary for the distrib- 
utor to advertise in a great many 
way is this “Year- 
Direct mail is 


One 
round’ campaign. 
sent out regularly every month until 
the prospect is either sold or worn out. 
But direct mail, we believe, should be 
just as consistent as National Maga- 
zine Advertising or as Newspaper 
Advertising, or as Billboard Advertis- 


ways. 


ing. 


Now we come to the Architect. He 
is a big factor, particularly in the 
larger cities, and we have to tell him 
the story, so we prepare a special 
book for him, which tells him exactly 
what he wants to know; but before 
doing this, we went to the American 
Institute of Architects to find out 
exactly what the American Architect 
wanted to know and what they felt 
it was necessary for him to know. 
The Telephone canvass is used, to 
obtain prospects’ names. Eight girls 
in New York City, every day and all 
day long, do nothing but operate this 
canvass. They have a set line of 
conversation. Their words are all 
exactly given to them, and they read 
them off a sheet. They know exactly 
what they are going to say. They 
have exact answers, as far as possible, 
to any question a person on the other 
end of the telephone may ask. Now 
the thought might occur to you that 
people would resent this; but you 
would be surprised. We have very, 
very few cases of resentment. I don’t 
recall any offhand, but I know there 
have been one or two in New York 
City and 2 these’ <eight girls: have 
drummed up a vast amount of pros- 
pects by this method. There is a 
comprehensive system of follow-up. 
They are placed in the prospect file. 
The salesman should, perhaps, call 
immediately. Then a piece of direct 
mail is sent out, and the telephone 
canvass perhaps is repeated in a 
week or So. 

Then comes the apartment house 
salesman. He, of course, is in a 
class. by himself. He is 
from the house to house salesman, and 
the 


separate 


separate from commercial 
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salesman. He has a different kind 
of story to tell. 

The commercial salesman again 
is separate. He has got to have his 
way, his plan of action, his way of 
going after it. He has got his water 
cooler market, which again is dif- 
ferent. He has got to sell two kinds 
of water coolers—the pressure cooler 
for ordinary city water, and the bottle 
coolers; so there is a different line of 
action for him. 

We found there were no facts and 
figures on the electrical refrigeration 
industry in the United States, and 
every fact we have been able to get 
we have had to go out and get our- 
selves. We couldn’t obtain any from 
the electrical publications, from the 
National Electric Light Association 
or from anybody else. We had to 
analyze those lists and find out 
exactly where our market lay in sel- 
ling water coolers or electric refrig- 
eration. 

Now there are various kinds of 
motion picture films used offering a 
varied number of things. In ad- 
dressing Women’s Clubs, they will 
have a particular set-up for them. 
For training salesmen and in explain- 
ing the operation of the unit there 
will be a very comprehensive set. 
We have had one thing that we 
think is a very valuable form or piece 
of ammunition, and it is called the 
‘““Salesman’s Presentation Book’’. It 
is our thought—and the thought of a 
great many other people—that no 
salesman can logically and convinc- 
ingly present all of the points of any 
one product at any time. He simply 
cannot remember all the facts. His 
mind is turned by a question, perhaps, 
or by a comment a prospect might 


make, and in consequence we give 
him this story in a picture book that 
he can actually lay before a prospect 
and go through from start to finish. 
In order to sell the salesman on 
this thought, we wrote this little 
article. ‘‘Memorize or Extemporize; 
Which?” “A certain French States- 
man was praised because his sentences 
‘flowed so easily and were obviously 
so spontaneous’. And he answered 
that the spontaneous quality of his 
speeches cost him many nights of toil. 

Champ Clark, one time speaker 
of the National House of Represent- 
atives, upon being congratulated for 
what was called a masterpiece of 
extemporaneous eloquence, replied: 
‘That was a written speech. I knew 
it so well I could have delivered it 
backwards. Noman ever delivered a 
speech worth remembering that he 
did not prepare in advance’. 

Mr. Dodge, Professor of English 
in the University of Illinois, stated 
he could prove that Lincoln’s Gettys- 
burg address was not hastily written 
on the back of an envelope by Lincoln 
as he travelled to the battlefield, but 
was the result of ten days’ hard work. 

There is no need for DocuMEN- 
TARY evidence. The Gettysburg 
speech tells its own story. Every 
sentence fimakes:iclearn the’ careful 
writing and re-writing. It was hard 
work and careful work. Lincoln had 
too much respect for the occasion 
to rely on inspiration. 

It was Daniel Webster, one of the 
greatest of modern Orators, who said 
that zt took a long time to prepare an 
extemporaneous speech. 

Any man accustomed to public 
speaking can hold the floor for two 
hours without previous labour. But 
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an orator who could put over an idea 
in twenty minutes must work for 
many hours to eradicate the puzzling 
unessentials and prepare himself to 
say the necessary things clearly and 
simply. ? 

Does not the same thing hold true 
of salesmen! Read what Mr. W.G.G. 
Benway, Branch Manager, Union 
Central Life Insurance Co., says in 
part on this subject in a recent article 
in Printers’ Ink: 

‘““Salesmen who think and plan be- 
fore they act are invariably 
more valuable than those who 
have the blind staggers and rely 
only on their mentalities when 
they are face to face with pros- 
pects. 

Mediocre salesmen adopt a hit-or- 
miss program dependent on the 
circumstances of the moment. 
The current alibi is that “You 
can’t treat all prospects alike’! 
There’s enough truth in this 
statement to seem to justify it, 
but as a policy it is disastrous to 
salesmen. Human reactions are 
ilich the same and must be 
governed by certain fundament- 
als. The actor who would at- 
tempt to improvise on the stage 
would be asinine indeed. His 
failure would be quick and cer- 
tain. 

Repetition does not deaden the 
work of the actor, nor is he less 
an artist because he repeats the 
‘words of another. ‘To be sure, 
a clever actor needs a skilful 
playwright and director, but he 
is no less an actor because of 


this fact. 
Successful salesmen, as well as men 
successful in every line, owe 


their success to personality plus 
a systematic routine strictly ad- 
hered to. ‘They are merely act- 
ors who have learned their lines 
well, realize the value of props, 
and who do not lose buoyancy 
in the daily performance. 

One great failing that many sales- 
men have in common is their un- 
willingness to follow a charted 
course. ‘They yield to the bland- 
ishment of an ego they do not 
realize they possess and instead 
of profiting by the experience 
of others, follow the costly pract- 
ice of finding out for themselves 
facts that have been long known 
to others, of which they could 
have become possessed merely 
by a willingness to listen and 
learn. 

A sales talk is a series of logically 
arranged, inter-related, major 
ideas, so emphasized and _ illus- 
trated as to arouse enthusiasm 
for and have a tendency to en- 
gender the action toward the ob- 
ject intended. A sales talk is 
not a haphazard conversation 
about a proposition—not a battle 
of wits on the spur of the moment 
—but a carefully laid plan of 
arguments. 

The arguments that are good to- 
day are equally effective to-mor- 
row. ‘The big thing is to present 
the major ideas in logical order 
with the most telling effect.” 

Is it not perfectly clear to those 

who ‘‘want’’ to see that presenting 
“the major ideas in logical order with 
the most telling effect’? can best be 
accomplished through memorizing a 
sales talk word for word, and then 
practicing until the sales talk becomes 
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a part of oneself? Without memoriz- 
ing, the chances are nine out of ten 
that the sales talk will drift from one 
point to another in such a way as to 
leave only a hazy and muddled im- 
pression in the mind of the prospect. 

Experience teaches (but most of us 
“close up like a clam’’ to its teaching), 
that the efficiency of a salesman who 
has learned a standardized sales talk 
will show as much as fifty to one 
hundred per cent. over the old hit- 
and miss method. 

The first few days with a standard- 
ized sales talk, memorized by the 
salesman, are pretty sure to be un- 
successful and miserable ones. ‘The 
salesman does not find himself get- 
ting any where, seemingly, by using 
the parrot-like repetition. He forgets 
passages, stumbles, stammers. He 
feels the standardized talk is a sense- 
less, useless incumbrance, and he 
wants to cast it aside. But after the 
initial few days, when the whole plan 
tends to disgust the “‘average’’ sales- 
man, there comes a day when the 
salesman is very “‘flip’’ with the 
talk and he begins to make the mis- 
take of rattling it off too fast. 

About this time he begins to get 
results with it and his courage picks 
up. othe nextistave iegi pat oi real 
mastery, when the salesman learns 
the trick of apparent spontaneous 
pause, a deliberate but apparently 
groping for a thought. As he, more 
or less automatically, presents argu- 
ments, he is able to study the pros- 
pect, his re-action much more natur- 
ally and accurately than when grop- 
ing for words to express his thoughts 
as he goes along. He detects things 
he ordinarily would not detect, and 
can depart from the standardized 


sales talk, adapting it to the indivi- 
dual as circumstances render best. 
His efficiency with the standardized 
presentation will be far greater than 
under the old hit-and-miss, trial-and- 
error, hodgepodge scrambled egg pre- 
sentation. 

One of the great possibilities of the 
standardized sales talk is that it will 
make a big producer of a “green’”’ 
man far more quickly than any other 
known policy. It will also increase 
the efficiency of the “‘ripe’”’ salesman, 
provided that he is not so over-ripe 
that the germs and bacteria of “know- 
it-allness’’ and mental laziness haven’t 
him ready for the garbage can of “‘has- 
beens’. 

We always conclude a presentation 
of sales promotion to a dealer by tel- 
ling him, if he has a policy that will 
actually carry out this programme, 
will use every possible piece of am- 
munition that he has, he will have a 
better organized and more efficient 
sales force. He will have a store that 
stands out in his community and at- 
tracts more business; he will have a 
knowledge of his market that enables 
him to find every possible prospect; 
he will have prepared the way for his 
salesmen into the homes of his com- 
munity and will have equipped his 
salesmen with material to help him 
close more sales. Now everybody 
here is selling, whether he is an 
engineer, or whether she is a wife, or 
just merely an onlooker. We have to 
sell ourselves to our boss, to our wife, 
to our husband, to ourselves. Recent- 
ly I ran across a few points that may 
be helpful. I know they have been 
very helpful to us. I listened to two 
Professors from the New York Uni- 
versity, who had spent seven and a 
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half years, not as College Professors, 
but as salesmen out in the field, in 
purchasing offices, as stenographers, 
in anything at all. They have been 
given thousands of sales presentations 
in those seven and a half years, and 
have listened to twenty thousand pre- 
sentations of sales arguments, and 
they arrived at a set of six facts which 
will help any salesmen at all, or any- 
body who has anything to sell, prov- 
ided he has the fundamentals and 
provided he knows his product and 
his market. ‘The first thing is, when 
a salesman, or husband or wife or 
businessman, is talking, don’t talk 
too much—don’t say so much that 
the persons you are talking to or with 
cannot answer, because most of us like 
to say something. The second one is 
never interrupt a prospect, particul- 
arly the boss or the wife. Allow them 
to say anything they want to say, be- 
cause nothing is more irritating than 
interruption. ‘The third one is watch 
your manner. ‘The average sales- 
man becomes antagonistic, without 
knowing it, when a prospect makes 
objection. Some times he does it ina 
sarcastic manner. ‘The salesman 
should be on his guard and never ans- 
wer inalike manner. The fourth one 


is enquire as to the line of attack. That 
is very closely allied to the third point. 
In other words, when a prospect makes 
an objection don’t attack him, tell 
him his opinion isn’t quite clear; 
ask him why he thinks the product 
you are selling isn’t right. Let him 
state his objections, in other words, 
and then go on and use the fifth point, 
which is to re-state the objection. 
When the prospect makes an objec- 
tion, re-state it to show him that you 
clearly understand the objection that 
he has. There is a_ psychological 
point there which is often very valu- 
able. The prospect feels you don’t 
understand what he means by his 
objection, or else you have paid very 
Hucler-attention to it!” The” sixth 
one is pick out the key issue. If 
there are several objections to several 
points—pick out the one you think 
is the most important and usually 
you can arrive at that conclusion. — If 
it is the selling of electric refrigerators, 
perhaps convenience appeals more 
than any other, but you have perhaps 
reached a home where there is a small 
child dependent on milk and where 
the health factor depends more than 
anything else. 
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The Prevention of Accidents 


By Wills Maclachlan, Employees Relations Dept., 
H.E.P.C. of Ont. 


(Address to Ontario Municipal Electrical Association and Association of 
Municipal Electrical Utilities, at Bigwin Inn, Lake-of-Bays, 
Muskoka, July 3, 1929.) 


S you know, we have been 
carrying on an educatio- 
nal campaign in connec- 
tion with the prevention 

of accidents amongst employees of 

Public Utilities in Ontario now for 

about fifteen years. We have got 

somewhere at least in connection with 
it. In the group of Utilities under 

Class 22, under the Workmen’s 

Compensation Act, in which most of 

the Utilities here are included, 85 per 

cent of that group went through 
last year without a lost time accident. 

65 per cent of the group went through 

five years without a lost time accident. 

That is what can be done by organized 

effort. But what I want to say this 

afternoon, I want to say principally 
to the Managers and to the Com- 
missioners present. You have been 
given the responsibility of operating 

a Utility in thee Province meesack of 

that responsibility is to operate it in 

such a manner that your employees 

will not get hurt, and in such a 

manner that the public will not be 

injured. I have heard it said so 
many times that accident prevention 
is simply a frill in any industrial 
activity. If you had been in my 
office one day the early part of last 
week and had helped a foreign woman 
make out her application for pension 
after her husband had been killed—a 
woman with no friends, no relatives 


in this country but a little baby five 
months old—you would know what 
accident prevention and what fatali- 
ties mean. Unfortunately, that is 
part of my job. Or if you had been 
with me last Friday afternoon receiv- 
ing long distance calls and calls over 
the private line, knowing that men 
were working on a youngster of six 
years old that had brought a guy wire 
in contact with 2200 volts and was 
horribly burned, knowing that those 
boys were fighting for that life, (which 
unfortunately, they were unable to 
bring back), you would realize what 
accident prevention might mean to 
the. public. That ‘is part of your 
responsibility as much as it is your 
responsibility to carry out the other 
activities of your Utility. How can 
it be accomplished? I just want to 
speak for a very short time on it. 
The most serious types of accident 
that we get in this Province are those 
of linemen working on or near live 
primary lines in the smaller munici- 
palities. Except on very few occasions 
the only time a lineman need go 
near a live primary line is when he is 
cutting in a new transformer, and, 
in the average municipality you are 
not putting in more than possibly 
ten transformers a year. That means 
ten transformers that you have to 
cut in on the primary lines. Make 
it twenty. To do that job needs a 
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shut down for about half an hour. 
Twenty minutes will do the work. But 
do you shut down for half an hour? 
By putting in sectionalizing switches, 
you can limit the extent of the shut 
down. Now, is the necessity of 
maintaining twenty-four hour service 
in residential districts so important 
that you have to risk the lives of your 
linemen to do it? That is a problem 
for you yourselves to consider. A 
great number of municipalities have 
considered that it isn’t worth while, 
or, as I have put it at other meetings, 
Mary Jones’ washing isn’t as import- 
ant as Bill Smith’s life. By putting 
in your sectionalizing switches, 
by organizing your shut-downs—you 
have only an average of about twenty 
a year at the maximum—you can 
make it possible for your men to do 
that work absolutely safely, and do it 
better when they are working on 
dead stuff than when they are work- 
ing on live. What I am leading up 
to is the very definite principle in the 
smaller municipalities—and I know 
some reasonably large municipalities 
that are carrying it out—of the Com- 
mission to consider the policy of no 
live work. Large Organizations, such 
as the International Nickel, can 
carry through all their activities in 
the Sudbury plant and maintain 
that policy of no live work, and in the 
fifteen years I have been dealing with 
that Utility, I have yet to have one 
lost time accident. 

There is no use in talking to your 
men. ‘There is no use my talking to 
your foremen or your managers to 
put that policy into effect, because I 


know, and you know, that as soon as 
you have a shut-down about which 
you didn’t give the public warning 
ahead of time, some one is going to 
kick to the Commission about the 
rotten service he is getting, and that 
Commissioner, unless he has an an- 
swer ready, would jump on the fore- 
man for shutting off the juice. If 
that had been discussed at the Com- 
mission meeting earlier, then you 
would have an opportunity of laying 
down a definite policy. 

In connection with accident preven- 
tion as regards the public, I hope that 
some time this Association, the Hydro- 
Electric Power Commission, or some 
body in the Province, through the 
Educational Department, if you will, 
will carry out an educational cam- 
paign in the schools of the Province 
with a view of trying to cut down, if 
not entirely stopping, youngsters 
playing around wires and climbing 
poles. They even climb towers. One 
kid last year climbed right up into a 
26,000 volt circuit after a bird’s nest. 
The poor youngster was horribly 
burned; and in the Toronto General 
Hospital to-day, we are trying to save 
as much as is left of a boy nine years 
old after he came in contact with 
26,000 volts. 
cational campaign in the schools, we 


By instituting an edu- 


may be able to get somewhere in this 
thing. I have just tried to touch the 
high spots, but the point I have tried 
to leave is this, that this is a job for 
and with the authority of the Com- 
mission and the Managers and is not a 
job wholly for the men. 
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Pension and Insurance Plan 
By N. W. Streat, Confederation Life Association, Toronto 


(Address to Ontario Municipal Electrical Association and Association of 
Municipal Electrical Utilities, at Bigwin Inn, Lake-of-Bays, 
Muskoka, July 3, 1929.) 


T the request of Mr. V.S.Mc 
Intyre, Chairman of the 
Pension Committee, it 
gives me great pleasure to 

attend your Convention and present 

to you a report on the present stand- 
ing of the Pension and Insurance Plan 
inaugurated for the benefit of the em- 
various municipal 


ployees of the 
public utilities. 

I should explain that I am not a 
member of that Committee but am 
employed by the Insurance Compa- 
nies who were entrusted with the 
underwriting of it, and I was reques- 
ted by Mr. McIntyre, the Chairman 
of the Committee, to make this 
report to you simply because I am 
dealing with it all the time and it is 
therefore only reasonable to suppose 
that I know pretty well what is going 
on. 

Those of you who attended the 
meeting of the Association held in 
Toronto in January and were fortun- 
ate enough to hear the address of the 
Hon. I. B. Lucas, which very clearly 
outlined the provisions of the Pension 
Plan, will be familiar with its general 
structure. Unless you wish me to do 
so, I do not intend to cover the same 
ground but will report only on the 
progress that has been made since 
January. I would, however, like to 
quote from Mr. Lucas’ address the 
last two paragraphs, because it seems 
to me that, whenever we meet to 


consider this Pension Plan, we should 
always bear in mind the principal 
reason for its creation, and I cannot 
find better words to express it than 
those adopted by Mr. Lucas. This 
is what he said:— 

“Mr. Chairman and Gentlemen, 
various forms of group benefit 
insurance are sweeping over this 
Continent. In my judgment, 
public opinion will not justify big 
industry or business ‘scrapping’ 
old time employees and leaving 
them to the support of relatives 
or public charity, and much less 
will public opinion justify public 
utility commissions scrapping 
their worn out employees with- 
out making some provision for 
them. As a matter of fact, public 
commissions realizing the trend 
of public opinion do not usually 
scrap their old time employees 
but try to take care of them by 
keeping them on jobs where they 
are no longer efficient. It looks 
like better business to do it under 
a sound Pension Scheme.” 

Those are the words delivered by 
the Hon. I. B. Lucas at the last Con- 
vention, printed, I think, in your last 
BULLETIN. 

Since January, a number of meet- 
ings have been held of the Pension 
Committee which have been attended 
also by Prof. Mackenzie, Mr. Clark- 
son and Mr. Lucas and the remaining 
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difficulties have all been smoothed 
away so that now both the policy 
contract between the Insurance Com- 
panies and the Hydro Electric Power 
Commission -and the Agreement be- 
tween the Hydro Electric Power Com- 
mission and the Municipal Authorit- 
ies have been put into final form and 
have received the approval of the 
Committee and of the Hydro Electric 
Power Commission. Nothing more 
remains to legally instal the Plan on a 
permanent basis for those municipali- 
ties who have adopted it than the 
passing of the necessary Order-in- 
Council and this, we are given to 
understand, will be done about the 
beginning of September. 

The task of the Committee during 
these last meetings in getting the 
Plan into a officially approved shape 
was not an easy one as the problems 
were difficult of solution. In order 
to give you some idea of the nature of 
these problems a recital of the changes 
made since your meeting in January 
will be of interest. 

First—It was found necessary to 
introduce a” maximum for. the’ life 
insurance as it was not desirable to 
have a few lives insured for very 
much larger amounts than the aver- 
age. After much discussion, it was 
finally agreed that the maximum 
amount of life insurance that may be 
purchased by the Municipal Author- 
ity on any one life in any policy year 
is limited to one-half of one per cent 
of the total insurance in force in that 
policy year on all Municipal Authori- 
ties covered by this plan. That 
won’t affect very many of the Muni- 
cipal Commissions. It is a provision 
just to safeguard the plan in excep- 
tional cases. 


Second—For the same reasons, a 
maximum pension was found desirable 
and this was finally fixed on the basis 
that—When the total amount of 
Service Annuities purchased in respect 
of a Contributing Employee by the 
Municipal Authority will provide a 
pension at age 65 equal to Four 
Hundred Dollars ($400) per month 
the Municipal Authority will pur- 
chase no further pensions in respect 
tom cuchs eh inployee »Brietly, » that 
means that the Municpal Autho- 
rity will buy a pension up to the limit 
of $400.00 a month, but that $400.00 
does not include the amount of pen- 
sion that would be bought by the 
employee's own contribution. His 
own contribution might bring it up to 
five or six hundred dollars, accord- 
ing to the amount of his contribut- 
ion. 

Third—In order to offset the effect 
of the new maximum provision and 
also to provide a channel through 
which employees could make greater 
provision for their own retirement, 
it was felt that no limit should be 
placed upon employees’ own contri- 
butions; and the following provision 
was, therefore, incorporated — A: 
Contributing Employee may contri- 
bute toward the purchase of his In- 
come Annuity a percentage of his 
salary or wages greater than 21% per 
cent. and subject to the approval of 
the Commission no limit is placed 
on the amount of such extra contri- 
butions. 

The reason behind that, is that the 
actual cost of the pension to the 
employee is a bargain, without any 
doubt. He can’t go out and dupli- 
cate it anywhere else, and it was felt, 
therefore, that it was good business 
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to give him the opportunity of in- 
creasing his own contributions to so 
increase his pension. 

Fourth—With a view to insuring 
that the operation of the Plan should 
always produce the best results and 
not inflict any hardship and to enable 
the various municipal commissions 
to retain complete management of 
their own affairs it was found desirable 
to remove the arbitrary retirement 
clause which provided that while 65 
was the normal age, 55 the earliest, 
70 was to be the compulsory age at 
which retirement must take place. To 
accomplish this object, the 70 year 
limit was entirely removed and there 
is now no age limit at which a man 
must retire, providing the Commis- 
sion is desirous of retaining his service. 

Another reason for that, gentlemen, 
is the fact that, at the inception of 
the plan in the early days, there 
will be a great many men coming in 
in the late 40’s and early 50’s, and even 
later, who wouldn’t have time to ac- 
cumulate a reasonable pension but, 
by pushing back their retirement 
age, some leeway is given, and there 
is a decent chance to get a reasonable 
pension when they do require it at a 
later age. 

Fifth—To make the life insurance 
provision harmonize with this new 
retirement clause, it was arranged 
that, if the employee continued in the 
service of the municipal authority 
after age 65, the insurance on his 
life would be reduced to 70 per cent. 
just as if he had retired at age 65. 

Two other very important points 
were settled by your Committee. 
The first was with relation to the 
Service Annuity “‘A’’, which is the 
Pension purchased by the Munici- 


pality for past service. The original 
clause was so drafted that service was 
calculated from 1910 and if the cost 
of the full service of all employees 
exceeded the limit set by the Commis- 
sion, i.e., 114 per cent. of payroll over 
30 years, then the starting date was 
advanced from 1910 forward as far as 
necessary. ‘This had the unfortunate 
effect of causing the long service 
employee to bear the whole burden 
and was forcibly brought to our atten- 
tion when we applied the formula to 
the first municipalities whose figures 
we received. The suggestion finally 
adopted was that instead of bring- 
ing the date forward from 1910 we 
shave an equal amount of service from 
all employees by taking off service 
from 1929 backwards. This is ob- 
viously much more equitable and 
much more satisfactory to all con- 
cerned. 

One of the very interesting pro- 
visions of the Plan is that after twenty 
years’ service all rights in the Pen- 
sion vest absolutely in the employee 
and as a result of the limiting of 
service to be credited under the maxi- 
mum cost provision, some employees 
might work twenty years without 
getting twenty years credited towards 
possession of their interest in the 
Pension. As this was not the in- 
tention an amendment was made to 
the contract which provides that all 
continuous service with the municipal 
authority alter pike afitst ca vor 
January, 1910, shall count toward 
the twenty year period required to 
give the employee a right, title and 
interest in the Service Annuity. 

After the alterations and amend- 
ments which have been outlined had 
been finally decided upon under the 
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guidance of the best and most con- 
servative actuarial advice, the plan 
was all ready to go into operation but 
it was necessary to secure the assent 
of a number of larger municipalities 
so that they could go in simul- 
taneously to give sufficient volume to 
be sure of stability and an arrange- 
ment was made with the Insurance 
Companies whereby this could be 
done when a certain number of the 
larger centres had agreed to adopt the 
plan. ‘There was, however, one diffi- 
culty in the way of its immediate 
adoption, which was that Mr. Lucas 
informed us that it would be Septem- 
ber before the necessary Order-in- 
Council could be secured. This was 
felt by the Committee to be a serious 
matter, as with the plan all ready it 
was more than possible that while we 
were waiting for the Order-in-Council, 
deaths might take place and there 
would be no provision for life insur- 
ance benefits. 

To overcome this difficulty, a provi- 
sional arrangement was made with 
the Insurance Companies whereby 
they would agree to take on the risk 
for the full benefits during the interim 
between the approval of the plan by 
the Committee and the Ontario Hydro 
Electric Power Commission and the 
passing of the order-in-council. The 
basis of the provisional agreement 
rests upon an exchange of letters. 

All that the letters say, gentlemen, 
is that the Public Utilities Commis- 
sion agree to pay the deposits, and 
the Insurance Companies write a 
letter agreeing to accept the risk; a 
perfectly simple little contract of a 
temporary nature, until the passing 
of the Order-in Council. Now it is 
interesting to note that, operating 


on this provisional agreement the 
present position is that the following 
municipal utilities are now enjoying 
the full benefits of the Pension and 
Insurance Plan, and in fact in one 
case a death claim has already been 
submitted :— 

London, Windsor, Hamilton, St. 
Thomas, Brantford, Kitchener, Chat- 
ham, St. Catharines, Stratford and 
Woodstock. 

For all these places, the plan is in 
full operation, the employees are cov- 
ered, contributions are being made, 
and both insurance and _ pension 
benefits are secured. 

The total number of employees 
covered is 616 for 9 municipalities. 
The total insurance in force is in ex- 
cess of $1,150,000. 

The total pensions for past service 
purchased by the Municipalities, 
$65,000 per annum. The annual 
outlay by the 9 municipalities is 
$58,000 per annum. The annual 
outlay by the employees is $25,000 
per annum. These figures will be lar- 
gely increased by additions for Ottawa 
and Walkeville, both of which places 
are now covered. 

In addition to these 9 municipali- 
ties where the plan is in full effect, we 
have received figures from Toronto, 
Chesley, Tillsonburg, Perth, Milver- 
ton, Collingwood, Leamington, Han- 
over, Owen Sound, St. Mary’s, Strat- 
ford, Prescott, Kingsville, Sandwich, 
Elora, Durham, Niagara Falls, Ux- 
bridge, and Lindsay, and I believe 
one or two others came in after this 
list was compiled. 

Might I say here that it would help 
very considerably if the various Com- 
missions would forward the necetsary 
information for the calculations to be 
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made without waiting for me to come 
round to visit you. I will get round 
as quickly as possible, but it is a big 
Province. 

The necessary agreements are now 
ready for signature. Each employee 
will receive a document something 
like a small Savings Bank Book, which 
will outline his benefits and in which 
he will have marked up from time to 
time the amount of life insurance he 
is entitled to for the next year, the 
amount of pension purchased for him 
by the Municipality, and the amount 
of his own contributions. We have 
also prepared some folders for the 
information of the employees. 

It is extremely important, gentle- 
men, that the employees should 
thoroughly understand and appre- 
ciate the benefits of the plan which 
are amazingly generous. On _ this 
point, we have had by now some 
considerable experience and where 
it is impossible for me to attend to 
address a meeting of employees I shall 
be glad to supply the Manager with 
an outline which has been found 
effective in explaining the scheme to 
the employees. 

In conclusion, I wish to pay a 
tribute to your Pension Committee. 
As I have not personally had any- 
thing at all to do with the drafting 
of the plan, there can be no suspicion 
that I am being self-congratulatory. 
A Pension Plan, gentlemen, is the 
most difficult piece of machinery to 


devise and in a case like the present 
is beset by a variety of difficulties and 
obstacles. Now, that we have had 
an opportunity of measuring the 
finished work against the circum- 
stances in the various public utilities 
we can say without hesitation that it 
fits beautifully and will work per- 
fectly. We have had some consider- 
able experience on Pension Plans and 
in our considered judgment this is the 
most scientific and flexible piece of 
work that has yet been brought to 
our notice. Your Committee, of 
course, had the advice and assistance 
of experts—Professor Mackenzie from 
the actuarial side, Mr. Clarkson as 
financial advisor, and the Hon. I. B. 
Lucas from the legal point of view, but 
nevertheless is was the Committee 
that out of their experience criticized 
and discussed the Plan until all dif- 
ficulties were resolved and its final 
form became possible. I feel confi- 
dent that they will take satisfaction 
in the monument their labours have 
created which I am certain will be a 
tremendous and potent factor for 
bringing additional peace of mind 
and sense of security to a large body 
of public utility employees, that 
will tend to make for social stability 
and that all you gentlemen, as the 
active executive heads of various 
publicly owned utilities, will find, in 
your experience, to be of valuable 
assistance to you as an aid to effec- 
tive management. 


Discussion 


Mr. Claude Ekins, Thorold: We 


sixty to-day, and if anything happens 


have a man who has been thirty him before he is sixty-five, what 


years in our service. He is under 


would his widow and family get? 
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Mr. Streat: A year’s salary plus 244 
per cent of salary for each year of 
service from 1910. 


Mr. Ekins: Then, if a man would 
carry on till the age of seventy— 


Mr. Streat: He never gets any 
more; but at 65, it gets down to 70 per 
cent of the maximum. 


Chairman: I think we could take 
an extra five minutes and let Mr. 
Streat give us a sort of sketch out- 
lining the whole thing for the benefit 
of those who are not familiar with it. 

Mr. Streat gave a detailed explana- 
tion of the Pension Plan of which the 
following is a condensed summary— 
“T am going to preface what I have 
to say by making a suggestion that 
the Pension Committee which has 
done such excellent work should 
continue to function for possibly a 
year or more so that there may be a 
central negotiating body familiar 
with all the details. Its usefulness 
will be unquestioned in helping to 
smooth out little difficulties which 
may arise from time to time before 
the Plan is working quite smoothly 
all-over the province. 

It might be well to remind you 
that there is not here this after- 
noon a representative from any 
Municipal Commission, with the pos- 
sible exception of the City of Toronto, 
that could buy, by themselves and 
for themselves, the benefits of this 
plan. The whole structure rests upon 
the assumption that it is a co-operat- 
ive affair, that the various Municipal 
Utilities throughout the Province will 
join hands and do together for their 
employees what it would be totally 
and absolutely impossible for them 
to do by themselves.”’ 


Mr. Streat then distributed some 
diagrams to the delegates and asked 
them to follow his explanation by 
reference to the diagram and procee- 
ded as follows:—’’ Now essentially 
and basically, this scheme is a pension 
scheme. ‘That is, the backbone of 
the whole thing, a scheme to provide 
a reasonable pension for the Hydro 
employee who reaches the retiring 
age. If you will look at this graph, 
you will see, in the centre a pension 
block. ‘This, as you will see, is divi- 
ded into three parts. First, a pension 
for past service referred to as Service 
Annuity “A’’. 

That is the pension which is 
bought for an employee by the 
Municipality for his past services, 
dating back from 1910 up to the time 
that the plan goes into operation for 
that particular Municipality. Now 
what is the reason for that? The 
reason is that it is impossible to 
create a pension fund which will give 
reasonable results, in pension, to men 
coming into the plan at age forty-five, 
or upwards, unless you take into 
account the time that they have 
already served you and compensate 
them for that by pension. Now let 
us take an illustration. For Past 
Service the amount of pension is to be 
1 per cent. of salary multiplied by the 
years of service. Now, gentlemen, 
perhaps the simplest illustration will 
be to work on $1,000. Let us take a 
nominal salary of $1,000 and let us 
assume that the man has ten years’ 
service. He will get 1 per cent. of 
that salary, multiplied by ten years. 
That is $100.00 per annum in that 
top column for past service. Now 
that is the basis of the pension. That 
is the first part of it. 1 per cent, of 
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the annual salary, multiplied by 
years of service. Now, this is only 
an outline. There are some rocks 
there.. It may not be possible to 
credit him with all his services, but 
I am not going to take up your time 
explaining little difficulties of that 
kind now. They will crop up when 
we deal with your individual com- 
mission. Now, gentlemen, that top 
pension is paid for entirely by the 
municipal authority. There is a limit 
set to the amount of money they may 
expend for that pension. That limit 
is a sum of money which may be 
retired over a period of thirty years 
by annual payments not exceeding 
1144 per cent. of the payroll. That 
is shown here on the left of the graph. 
Now, then, we have this man with 
a pension for past services, and the 
plan comes into effect. We begin to 
build up for him a pension from to- 
day onwards. Once again, we take 
1 per cent. of his salary and every 
year we buy for him a pension, pay- 
able normally at age sixty-five, equal 
to 1 per cent. of his salary; so that, if 
you take this man once again with 
a salary of $1,000, we would buy for 
him next year a pension of $10.00, or, 
assuming that he has $100.00 a year 
for past .services, .at (te. end. .of 
another year his pension at sixty-five 
would be $110.00. At the end of 
another year’s service, we buy another 
1 per cent. That would make his 
pension $120.00, and so it would go 
on: 1 per cent. of each year’s salary 
added to the number of pensions 
already bought to make the total. 
Now that pension also is bought by 
the municipal authority. I will deal 
with the question of the cost of that 
in a moment, because I want to link 


it with the life insurance. Let us 
finish with the pension. We have 
got the pension for past services. We 
are buying the man a pension for 
future services. Now we go to the 
employee and we say, ‘Here is the 
basis of a very reasonable pension”’ 
but in order to make it really adequate 
it is necessary that you yourself 
do something,—contribute to the 
scheme. This is a joint effort by the 
employer and the employee, and so 
we take from the employee 24 per 
cent. of his salary every year, with 
which he buys a pension. Now if 
you were to take a man on a one 
thousand dollar a year salary as an 
illustration and, say, age forty, he 
would have twenty-five years. That 
is, if his salary did not increase, he 
would buy for himself $126.00 a 
year pension in that way, so that you 
would have a man coming in at 
forty, finishing at sixty-five, draw- 
ing never more than $1,000.00 a 
year, and retiring with a pension of 
$476.00. But you see it comes about 
50 per cent. of the salary for that 
length of service and that age. It may 
buy more pension, for other ages, but 
that just gives you an idea of the size. 

Now, while we are on the question 
of the employee’s contribution, I 
want to say that that money is his 
money. It is always his money, and 
it. can’t get. away: fromy him: Itis 
a live, die or quit proposition for the 
employee. If he lives, he gets it as a 
pension; if he dies, he gets all he has 
paid in, addition to his life insur- 
ance paid, to his beneficiary; if he 
leaves -your . service, he - gets his 
money back. It is a most generoue 
plan from the point of view of the 
employee. On the left) here; syou 
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will see a provision for life insurance. 
The normal life insurance is one 
year’s salary. There is a minimum 
of:$800.00. No one will ever receive 
less than $800.00. But you have 
very few employees working for as 
little as $800.00. Normally, it will 
be one year’s salary plus 214 per cent. 
of the salary for every year of service. 
Take a man with $1,000 a year and 
ten years’ service. He would draw 
one year’s salary plus ten times 214 
per cent. (25 per cent.), $1,250.00 life 
insurance. That would go on inc- 
reasing until the man has credit for 
twenty years’ service, when he would 
have 11% years’ salary as life insur- 
ance. That, gentlemen, is the maxi- 
mum. Have I made that clear? 
Now, after retirement, or at age 
sixty-five, in any case the life insur- 
ance is cut down to 70 per cent.of the 
amount that the man would have 


received in his year of service. That 
is not a hardship, gentlemen. It isa 
perfectly reasonable provision. The 


average man doesn’t require so much 
life insurance when his family is 


grown up as he does during the middle 
years of life, and the cost of life in- 
surance for the older ages is heavy, 
and it would have the effect of cut- 
ting down the benefits to all con- 
cerned if we didn’t reduce this life 
insurance at the older ages. After 
retirement, he is always covered, how- 
ever old he may be. The cost of the 
life insurance and the pension for 
Future Service is 5 per cent. of the 
payroll, so that the total cost to the 
Commission is 5 per cent of payroll 
and for a period of thirty years an 
additional 114 per cent. i. e., 614 per 
cent. for 30 years at the most, after 
that five per cent. of payroll.”’ 

Mr. Streat then explained the provi- 
sions in the Plan for the refund of 
money to the Municipal Authority 
and to the employee in case of leav- 
ing the service and explained further 
what happened in case of transfer. 
He also pointed out that after twenty 
years’ service the employee acquires 
full possession of all contributions 
made to his pension by the municipal 
authority as well as his own. 
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Association of Municipal Electrical Utilities 


Minutes of Convention 


The twenty-fifth convention of the 
Association of Municipal Electrical 
Utilities was opened at Bigwin Inn, 
-Lake-of-Bays, Muskoka, at 1.45 p.m. 
on Wednesday, July 3, 1929, with 
the President, Mr. A. W. J. Stewart, 
as Chairman. 

It was moved by Mr. R. L. Dob- 
bin and seconded by Mr. Harry 
Kerwin, THat Messrs. P. T. Siebert, 
B. Pyburn, A. H. MacDonald and 


W. B. Munro be accepted as Associa- 
tes, and Lyman Tube and Supply 
Company, Limited, C. L. Turnbul) 
Company, Limited, and Thor-Can- 
adian Company, Limited become 
commercial members.—Carried. 

Mr. J. W. Peart, Chairman, Rates 
Committee, presented a report from 
that committee and moved its adop- 
tion. ‘The motion being seconded by 
Mr. A. B. Scott was Carried. 
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Mr. N. W. Streat, Confederation 
Life Association, Toronto, presented 
a report on behalf of the Pension and 
Insurance Committee, after which he 
answered a number of questions asked 
by the delegates. 

Mr. Wills Maclachlan, Employees 
Relations» Depts) Hii eanemeG. Of 
Ontario, gave a short address on 
“Accident Prevention” after which 
the first session was adjourned. 

The second session was called to 
order at 10.00 a.m. on Thursday, 
July 4. 

Mr. W. J. Daily, Sales Promotion 
Manager, Electric Refrigerator Dept., 
General Electric Company, Cleve- 
land, Ohio, gave an address on “‘Mer- 
chandising Electric Refrigerators’. 

Mi Bo ives Towne, Engineer, 
Lightning Arrester Dept., General 
Electric Company, Pittsfield, Mass., 
read a paper on “The Lightning 
Problem in Power Transmission and 
Distribution’”’, after which the session 
adjourned. 

At 12.30 p.m. the delegates met 
for the Convention Luncheon, when 
Mr. W. J. Daily gave an address on 
‘National Food Preservation Prog- 
ramme’’. | 

At 7.30 p.m. there was the Con- 
vention Dinner when DMr..C.. A. 
Maguire, President, Ontario Munici- 
pal Electrical Association was toast- 
master. The guest of the evening 
was’ Col. W.W. Popes secretary, 
Hydro-Electric Power Commission 
of Ontario, who gave an address 
entitled “‘Reminiscences’’, in which 
he described his experiences during a 
trip from Fort William to Winnipeg 
in the summer of 1874, before the 
railway was built. In closing, Mr. 
Maguire thanked the Northern Elec- 


tric Company for having installed an 
address system which made it pos- 
sible for speakers to be heard in every 
part of the dining-room, without 
effort. 

The third session of the Convention 
was called to order at 9.55 a.m. on 
Friday, July 5. 

Mr. G. L. Lillie, Engineer, Distrib- 
ution Dept., Toronto Hydro-Electric 
System, read a paper entitled ‘‘Fac- 
tors Governing the Design of 115-230 
Volt Distribution at High Densities’. 

Mr.’ W. G. Hanna, Legal Dept:, 
Hydro-Electric Power Commission 
of Ontario, gave an address on “‘Re- 
lations of Local Commissions’. Mr. 
Hanna then answered a number of 
questions asked by delegates. 

Mr. W. B. Smith on behalf of Mr. 
H. L. Summerlee, Burroughs Adding 
Machine Company, Detroit, Mich., 
read a paper entitled ‘““Modern Bil- 
ling Methods.” 

The Convention then adjourred. 

At 12.30 p.m. the delegates met 
for the second Convention Luncheon 
when they were favoured with an 
address. by.) Mr. Geos Waaveaccelk 
President, Moloney Electric Co. of 
Canada, Limited, Toronto. 

The register shows that there were 
348 delegates present at the Con- 
vention, classified as follows: 


Class At 4. ase ie: 
Clase Des Ane ee 122 
Associatesi. a. et 40 
Commercial. 2: 72). 450 
VASICOTSieee 4, eee 33 

OTR ve Ce ae 348 


The hotel reported that there were 
over 570 present at the Convention 
Dinner. 
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R. M. Saxby, H.E.P.C. 
of Ont. 


It is with regret that we record the 
passing of Robert M. Saxby, an emp- 
loyee of the Commission for over 20 
years, who died at his home, No. 4 
High Park Boulevard, Toronto on 
Friday, August 9, 1929. 

“Bob.” was born in Toronto on 
January 9, 1873 and received his 
education at Toronto schools and 
Boston Engineering School. For a 
number of years he was in the lumber 
business and operated a saw mill of 
which he was a part owner. In 1909 
he came to the Commission and served 
during the early period of construc- 


tion as inspector of wood pole and 
steel tower lines. Later he became 
purchasing agent for the Commission 
of all forest products, viz. poles, 
cross-arms, lumber etc. and was 
in charge of the Commission’s pole 
yards. 

As a result of the nature of his 
work, the manner in which he car- 
ried it out and his personality Mr. 
Saxby was known and _ respected 
from coast to coast, not only by 
executives of supply companies but 
by the men at the mills and in the 
woods. It was his custom each fall 
and winter to go through the timber 
limits about to supply poles and 
chose from the standing timber such 
trees as he judged fit for use. ‘These 


Field Staff on Transmission, Telephone and Relay Line Construction taken 1% 
1910. Front row, left to right: LE. F. Latumer and W. Hutchison, Inspectors; 
Telephone and Relay Lines; H. G. Acres, Transmission Line Engineer; R. 
Stott, Inspector, Telephone and Relay Lines; A. V. Trimble, Field Engineer, 


Transmission Line Construction. 


Back row: A. J. Campbell, A. T. C. (Mary) 


McMaster, W. A. Gordon, R. M. Saxby, G. G. Terry, H. Gee, Inspectors, 
Transmission Line Construction; A. C. Goodwin, Inspector of Cable; and T. U. 
Fairley, Field Engineer, Transmission Lines. 
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poles were again inspected before 
loading with the result that there were 
no rejections after delivery. 

Mr. Saxby is survived by two sons, 
Fred and Frank. His wife pre- 
deceased him on Christmas day, 1928, 
and his father, a former employee of 
the Commission died about a week 
before him. ‘The funeral was on 
Monday, August 12, to Park Lawn 
Cemetery, Toronto. 


Qf emer f 


C. E. Reinke, Ancaster Twp. 


Charles E. Reinke, a well-known 
resident of Ancaster and district for 
many years died on Saturday night 
July 27, 1929 after a lingering illness. 

Mr. Reinke was born at Southcote 
in 1871 and for a number of years 
farmed at Ancaster, Westover and 
Bartonville. In 1914 he became 
Clerk of Ancaster Township and 
when Ancaster Hydro-Electric Sys- 
tem commenced operation in 1920, 
was appointed secretary of the utility, 
which positions he held up to his 
death. 

The funeral was held on Tuesday 
July 30, interment being made in 
St. Andrews Cemetery, Ancaster. 

Mr. Reinke leaves, besides his 
widow, two sons and one daughter 
to whom we extend our sympathy in 
their loss. 


Gatineau River Named After 


Early Trader 


When Champlain in his ascent of 
the Ottawa river in 1613 reached what 
is now the site of the capital of the 
Dominion on June 4 he noticed a 
tributary coming from the north. The 
river was the Gatineau. Champlain 
gives no name to it and as far as the 
Geographic Board of Canada is aware 
the first record of any name for the 
river does not occur till 1783. In that 
year Lieut David Jones made a report. 
to Governor Haldimand on the suit- 
ability of land on the Ottawa for 
United Empire Loyalist settlement. 
In this he mentions coming ‘“‘to the 
River Lettinoe (Gatineau) and from 
thence about a league to Shoadear 
(Chaudiere) Falls.’ At “River Let- 
tinoe’”’ the land “‘appeared to be good 
near the Bank of the Grand (Ottawa) 
River but Back full of marshes.”’ 

‘The river is not shown by name on 
any maps in the Geographic Board’s 
collection till 1831. A plan of the 
Rideau canal by Col. By in that year 
shows ‘‘Gatteno River’ as a short 
stream. 

The name seems to commemorate 
Nicolas Gastineau or Gatineau of 
Three Rivers who engaged in the fur 
trade from 1650 till his death about 
1683, with the Algonquins of the 
St. Maurice river. 

Natural Resources, Canada. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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Progress on Second 220 kv. Transmission Line 
from the Gatineau River 


“MONSTRUCTION of the se- 
cond 220,000 volt transmis- 
sion line from the Gatineau 
Power Co’s plant at Paugan 
Falls, Quebec, to Toronto, has been 
progressing, since the early part of 
May of this year. This is in accord- 
ance with the programmme worked 
out in 1926, when the Gatineau Power 
Co. contract was signed, two circuits 
being decided upon at that time as 
the most economical for the trans- 
mission of the 260,000 h.p. available 
under the contract. 

The westerly half of the line is being 
constructed at this time, from 
approximately the mid-point, near 
Bannockburn in Hastings County, to 
the terminus at the Toronto-Leaside 
Transformer Station. 

This second circuit is being con- 
structed generally parallel to the first, 
the circuits being spaced generally 
150 feet apart. ‘The design of the 
_ line has not been changed, the towers 
and conductor being exactly similar 
to those of the original circuit. 


Progress in the construction has 
been practically up to the schedule 
set throughout the summer, the 
object being that the half-circuit will 
be completed by the first of October. 
Provision will then be made, by 
means of facilities for interconnection 
at the mid-point and at the trans- 
former station, for the use of this 
circuit as an emergency circuit be- 
tween these points, pending the com- 
pletion of the remainder of the line. 

In the immediate vicinity of the 
transformer station at Leaside, where 
the right-of-way is restricted, a new 
type of tower has been designed. The 
practice of separate single-circuit lines 
being followed in the open country is 
not permissible at this point, if the 
ultimate designed capacity of the 
Toronto-Leaside T.S. is realized. For 
this reason, a multi-circuit tower, 
resembling a bridge across the right- 
of-way, will be used, so that at least 
four 220,000 volt circuits may be 
carried on a 200 ft. right-of-way. 
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transmitted such distances. The type 
of design is new, the combination 
of vertical units installed outdoors 
being, we believe, never before at- 
tempted. The design has been 
worked out by the engineers of the 
Commission in co-operation with 
those of the manufacturer, and the 
operation of these units will be 
watched with interest. 


New Semi-Outdoor Station in the 


Township of York 


NEW semi-outdoor station 
A has been installed for the 
“A purpose of serving power to 
portions of North York and 
Etobicoke ‘Townships. 

This station is located on property 
purchased by the H.E.P.C. from the 
C.N.R. in proximity to the Albion 
Park sub-division, approximately 34 
miles north of Weston on the Weston- 
Woodbridge road and consists of an 
outdoor structure for supporting the 
high-voltage equipment with two 
outdoor 300 ky-a., three-phase trans- 
formers together with a small brick 
building for housing the 4,000 volt 
switching equipment. 


HIGH VOLTAGE STRUCTURE AND 
EQUIPMENT 


The outdoor structure is con- 


structed entirely of 2 in. and 114 in. 
galvanized steel pipe and consists of 
four bays with all 2 in. uprights sup- 
ported on concrete footings. One 
section is 6 ft. by 10 ft. and the other 
three sections 8 ft. by 10 ft. The 
first section is the 13,200 volt incom- 
ing line bay in which at present are 
choke coils and disconnecting fuses, 
also lightning arresters. It is so ar- 
ranged that an oil breaker may be 
installed with the increase in trans- 
former capacity. 

The other three sections are de- 
signed for a bank of 3-250 or 3-500 
kv-a., single-phase transformers, but 
only two sections are used at present 
for the two 300 kv-a., 3 phase trans- 
formers. ‘This structure supports all 
the 13,200 volt equipment, also the 
transformer neutral busses. 
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Low VOLTAGE BUILDING AND 
EQUIPMENT 

The low voltage switching equip- 
ment is housed in a one-story brick 
building 15 ft. wide by 21 ft. long and 
approximately 12 ft. high. In the 
building at present is switching 
equipment for the two 300 kv-a., 3 
phase transformers and two 4,000 
volt, outgoing feeders, one for North 
York Township and the other for 
Etobicoke Township, but space is 
available for three additional 4,000 
volt feeders. Provision is made for 
an additional ten foot extension to 
the building when required, which 
will take care of equipment for two 
transformer banks and two 4,000 volt 
feeders. ‘The switchboard and equip- 
ment is supported on 114 in. steel 
pipe. The main bus consists of 2 by 
14 in. copper bar on edge and pro- 
vision is left for an emergency bus 
when required. ‘The oil breakers are 
mounted on pipe framework and 
remote controlled from the switch- 
board. 


METERING 


Due to the fact that this station is 
serving two different rural power 
districts, there is no station totalizing 
equipment, but the load on each 
feeder is measured by a graphic re- 


Albion Distributing Station from 138,- 
200 volt end, Low Voltage Building 
in the rear 


cording wattmeter and reactive volt- 
ampere meter. 

The switchboard, oil breakers, 
lightning arresters, current and po- 
tential transformers and bus sup- 
ports, together with the 13,200 volt 
disconnecting fuses were supplied by 
the Canadian General Electric Co. 
The other main apparatus was manu- 
factured by the Production and Ser- 
vice Department of the H:E.P.C. 

The transformers consist of one 
300 kv-a. 3 phase by Packard Elec- 
tric Co. and one 300 kv-a. 3 phase by 
English Electric Co. 
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Progress in the Use and Cost of Service 


up to the End of 1928 


By G. J. Mickler, B.A.Sc., Sales Department, H.E.P.C. 
of Ont. | 


HE progress in the develop- 
ment of Hydro as featured 
by the increase in the capi- 
tal expenditure by the Com- 

mission and by the municipalities, 
as featured by the increase in the 
number and size of the water power 
developments, as featured by the in- 
creasing length and size of transmis- 
sion lines or as featured by the in- 
crease in growth of the service to 
rural communities gives a profound 
impression of the success of an enter- 
prise which is unique in the annals of 
service to mankind. 

The ordinary individual is not 
interested to any great extent in the 
total capital expenditure, or the 
capacity, or the voltage of the service 
which he receives. He is far more 
concerned with the Dollars and Cents 
which he has to pay out at the end of 
each month for that service than any- 
thing else, and perhaps the most in- 
teresting feature of Hydro is the 
growth in the use of the service by 
different classes of consumers and the 
gradual reduction in the cost per unit 
of that service during the years in 
which Hydro has been serving in the 
Province of Ontario. 

The Annual Report of the Hydro- 
Electric Power Commission as pub- 
lished contains figures on the revenues 
produced and the kilowatt hours con- 
sumed by the principal classes of 
service, namely : 


Domestic Service, 
Commercial Lighting Service, 


Commercial Power Service, 
Municipal Power Service, 
Street Light Service, 


and for the past few years these 
figures have been utilized to show 
in graphic form and otherwise what 
progress has been made in the use of 
Hydro service and how this use has 
affected the cost to the ultimate con- 
sumer. Continuing this practice the 
figures for 1928 as shown in the 
Annual Report and as produced from 
records of the Commission have been 
tabulated and graphically illustrated 
and present a most interesting picture 
of Hydro development. 

The figures and illustrations which 
have been prepared are submitted in 
such a way as to give as complete a 
story as it is possible to give. In the 
case of Domestic and Commercial 
Lighting Service, the figures are 
divided up into four parts—those for 
municipalities or cities of 10,000 
population or more—then figures for 
municipalities ranging between 2,000 
and 10,000 population—these rank as 
towns—and then figures for munici- 
palities or villages below 2,000 in 
population, with a summary totalling 
the previous three sub-divisions. 
These totals are submitted to show 
the number of municipalities served 
each year since 1914, the kilowatt- 
hours consumed, the number of cus- 
tomers served, the average cost per 
kilowatt-hour, the average monthly 
bill and the average monthly con- 
sumption. Inthe case of Commercial 


THE BULLETIN 
IAT i 


TABLE No. L. 


DATA FOR CITIES OVER 10,000 POPULATION 
DOMESTIC SERVICE 
Average 
No. of Kilowatt- Number Average Average Monthly 
Munici- Annual hours of Cost Monthly Consump- 
Year  palities Revenue Consumed Consumers Per Kw-hr. Bill tion Kw-hr. 
1914 12 $ 614,925.00 12,646,400 5o,097 - -4.86e..' $1. 06 21.8 
1917 19 1,063,264.00 | 36,693,100 107,248 © 2.89 0.88 30.5 
1920 21 1,926,924.00 84,328,000 154,186 2.29 POLE 48.4 
1929 215%.5,772,416 00 206,266,200 223,028... 1:83 Ved 83.00 
ibe eele + 5,00 4,069- 00 324,290,285 200,109 75 1:66 PsOien 108.0 
P0237 ees. 10,086,753 11 371,945,485 .0°276,632 F635 1.87 114.4 
1928 25 6,822,129.70 440,499,126 294,488 50 £99 Pi28<2 
TABLE Now ii. 
DaTa FOR TOWNS OVER 2,000 POPULATION 
DOMESTIC SERVICE 
Average 
No. of Kilowatt- Number Average Average Monthly ° 
Munici- Annual hours of Cost Monthly Consump- 
Year  palities Revenue Consumed Consumers Per Kw-hr. Bill tion Kw-hr. 
totes 190} 905333 /00 1,414,500 7,410 6.38c. $1.11 17.4 
LOT 27 180,375.00 3,824,600 foprot 4.71 EAOt 21.4 
1920 36 353,915.00 -°10;0535E00 24,041 3.50 1.26 36.0 
1925  ~ 43 651,499.00 25,411,300 o4,100 2.56 Levene 60.1 
10700 = 45." 21,037,016.00  50;487,0385 229477873 © 2.05 1.84 89.6 
POS eo = -1,020,096-89 ~~ 62,1005723 DOois 2.13 1.99 92.9 
1928 55  1,412,058.50 68,164,403 poee0 2707 2.04 98.3 
tABDEANor bE 
DATA FOR VILLAGES UNDER 2,000 POPULATION - 
DOMESTIC SERVICE 
Average 
No. of Kilowatt- Number Average Average Monthly 
Munici- Annual hours of Cost Monthly Consump- 
Wear  palities Revenue Consumed Consumers Per Kw-hr. Bill tion Kw-hr. 
1914 18 $ 24,913.00 291,000 Toe. 8 .50G4 Bisel 0 tek 
i te a 97,516.00 1,412,500 mao 6.90 0.96 14.0 
1920 109 233,819.00 3,829,900 oom, 6.00 1,29 ALae 
1923 .142 531,505.00 11,429,100 29,689 4.72 Jeno soak 
1926 174 942,309.00 29,945,632 46,900 3.10 | Sarak 54.4 
1927 188. 1,095,340.79 35,900,482 52,088 3.05 1.51 59.9 
1928 188 1,177,624.28 42,346,506 b4-(Sa 2.80 1.84 66.0 
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TABLE No. Ly. 


ALL MUNICIPALITIES TOTALLED 


DoMESTIC SERVICE 
Average 


No. of Kilowatt- Number Average Average Monthly 


Munici- Annual hours of Cost Monthly Consump- 
Year palities Revenue Consumed -+Consumers Per Kw-hr. Bill tion Kw-hr. 
1914 49 §$ 730,168.00 14,359,100 64,8065 ) 5 708¢.-- $1062 20 
1917 123 = 1,340,855.00. 41,930,200 131,318 3.20 Oso 25.0 
1920 166 2,514,658.00 98,211,000 193,892 2.56 1.15 44.6 
1923 206 4,955,420.00 242,926,600 286,852 2.04 I ea ee acre gar 
1926 243 7,858,894.00 404,722,959 349,882 de Ow LATO OS 
1927 267 8 8,497,190.79 469,851,690 387,573 1.80 13387 103.-9 
1928 268 9,411,812.48 551,010,035° 408,071 erm LEO (ated ose) 


Power Service figures are included for 
all of the private companies served by 
the Hydro independent of the muni- 
cipalities as well as the power con- 
sumers of all Hydro municipalities, 
but the totals do not include the sur- 
plus off-peak power under export. In 
the case of Municipal Power Service 
the tables include the revenue and 
consumption from such Municipal 
Services as Waterworks, Sewerage, 
Municipally-owned Railways or other 
Services for which the records were 
available. In some cases no kilowatt- 
hours were obtainable and for these 
municipalities the revenue  cor- 
responding has not been included in 
the figures. In all tables the kilo- 
watt-hours consumed correspond to 
the revenue shown. 

_ The general results of these tables 
show that the cost of power to Domes- 
tic and Commercial users for Ontario 
is ever on the decrease, while the rate 
of consumption is increasing year by 
year. They also show that the cost 
of power for municipal purposes is 
becoming less and less and that for 
ordinary industrial uses and _ for 
domestic, commercial and _ street 
lighting this is also the case. 


In Table No. I are shown the 
figures for Domestic Service for 24 
cities in steps of 3 years, from 1914 to 
1926, and for the last 3 years as well— 
1926, 1927 and 1928, and this table 
shows that in 1928 there are 51% times 
as many customers served as there 
were in 1914. The average cost per 
kilowatt-hour is less than 14 of what 
it was in 1914 and the average 
monthly consumption is over 6 times 
what it was 14 years ago. 

Table No. II covering towns, shows 
that the number of consumers is over 
8 times in 1928 what it was in 1914; 
the average cost per kilowatt-hour is 
less than 14 what it was in 1914 and 
the average consumption is almost 
6 times what it was 14 years ago. 

The same interesting features are 
contained in Table No. III for vil- 
lages showing that we serve nearly 
00 times as many customers now as 
in 1914. ‘The average cost per kilo- 
watt hour has come down from 8.55c. 
to 2.8c. and the average monthly con- 
sumption has gone up from 13.1 to 66 
kilowatt-hours per month. 

Table No. IV summarizing the 
results of TablesI, II and III shows an 
increase in number of municipalities 
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from 49 to 268, an increase in 
revenue from $730,168 to $9,411,812, 
or over 13 times, an increase in con- 
sumption of from 14,359,000 to over 
551,000,000 kilowatt-hours, an in- 
crease in the number of consumers 
from approximately 65,000 to 408,000, 
a decrease in the average cost per 
kilowatt-hour of from 5.08c. to 1.71c., 
an increase in the average monthly 
bill of from $1.06 to $1.97 or about 
90 per cent., whereas the average 
monthly consumption has increased 
from 21.0 kilowatt-hours to 115.5 
kilowatt-hours or about 460 per cent. 
With an average consumption of 
115.5 kilowatt-hours covering all 
_ municipalities in Ontario or an aver- 
age of 1,386 kilowatt-hours per an- 
num the average consumption in 
Ontario is more than 3 times as great 
as the average consumption among 
Domestic consumers in the United 
states. There are a great many 
municipalities in Ontario where the 
consumption is much higher than this 
average and indicate to what extent 


CENTS 


Hydro power might be used and also 
the effect on the rates or the average 
cost of such extensive use. 

The 1928 Annual Report of the 
Commission tells us that in Niagara 
Falls the average consumption is 
3,012 kilowatt-hours per annum and 
the average cost l.lc. per kilowatt 
hour. Niagara Falls has increased 
during the past year by almost 600 
kilowatt-hours per annum. Ottawa 
has an average annual consumption 
by domestic consumers of 2,772 kilo- 
watt-hours, an average cost of 0.9c. 
per kilowatt-hour. Windsor has an 
average consumption of 2,256 kilo- 
watt-hours, an average cost of 1.6c. 
per kilowatt-hour. Walkerville has 
an average consumption of 3,024 kilo- 
watt-hours, an average cost of 1.5c. 
per kilowatt-hour. Waterloo has an 
average of 1,860 kilowatt-hours per 
annum and an average cost of 1.6c. 
per kilowatt-hour. St. Jacobs, a very © 
small village less than 500 population, 
has an average yearly consumption of 
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1,224 kilowatt-hours and cost of 2.2c. 
per kilowatt-hour. 

There are many other interesting 
examples of high consumptions and 
low average cost which the lack of 
space will not permit of publishing in 
this article, and they all reflect the 
effect of the increased use and the 
convenience of Hydro power. ‘The 
consumption by domestic consumers 
in Ontario has increased during the 
past year alone from 469,851,000 to 
551,000,000 or 81,160,000 kilowatt- 
hours—about 17 per cent. ‘The in- 
crease between 1926 and 1927 was 
15 per cent. 

Graphically illustrated, the results 
of Tables I, II and III are shown in 
the following graphs : 

Graph No. 1 shows the average 
cost per kilowatt-hour in 4 curves for 
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municipalities 10,000 and over popu- 
lation; towns 2,000 and over popula- 
tion; villages 2,000 and under popu- 
lation and the fourth covering. all 
municipalities. 

Graph No. 2 shows the progress 
made in the amount of average 
monthly bills. The curves are again 
divided into the different classes as in 
Graph No. 1. 

Graph No. 3 shows the average 
monthly consumption per consumer, 
and in nearly all cases, that is, in 
cities and towns and in the villages, 
the average monthly consumption 
has gone up during the year 1928 at 
an increasing rate over previous years. 

Graph No. 4 shows the growth of 
consumption among the consumers 
of 6 typical municipalities from a 
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TABLE No. V. 


DaTA FOR CITIES OVER 10,000 PopuLATION 
COMMERCIAL LIGHTING SERVICE 


Kilowatt- 
hours 
Consumed 


14,048,500 
27,479,800 
50,358,000 
91,146,500 

147,581,714 

169,213,258 

197,197,540 


Number Average 


of 


Consumers Per Kw-hr. 


12,439 
19,573 
25,505 
32,016 
40,675 
43,702 
46,862 


TABLE No. VI. 


Cost 


3.80c 
2.34 
2eAG 
2225 
2.30 
2.27 
2.20 


Average 

Average Monthly 
Monthly Consump- 
Bill tion Kw-hr. 


$3.94 103.7 
2.90 Wel2020 
Dal (al 20 
5.56 246.9 
7.08 308.0 
7.49 329.2 
7.70 350.0 


DaTA FOR TOWNS OVER 2,000 PoPpuULATION 
COMMERCIAL LIGHTING SERVICE 


Kilowatt- 
hours 
Consumed 


1,362,000 
3,100,600 
6,179,400 
9,598,000 
15,709,616 
20,372,460 
23,768,202 


Number Average 


oO Cost 
Consumers Per Kw-hr. 
2,393 5.25c. 
4,107 4.35 
5,736 =—3:.59 
1,086.26 .3229 
8,310 2.74 
10,054 2.79 
10,315 2.59 


TABLE No, Vi 


Average 

Average Monthly 
Monthly Consump- 
Bill tion Kw-hr. 


$2.61 49.8 
D760 6a 
3.30 91.8 
3.76 114.3 
4.31 160.0 
4.79 172.8 
4.99 192.0 


DATA FOR VILLAGES UNDER 2,000 POPULATION 
COMMERCIAL LIGHTING SERVICE 


No. of 
Munici- Annual 
palities Revenue 
12 $ 536,350.00 
19 642,989 .00 
21 1,103,599.00 
21 2,043,197 .00 
21 3,393,186.00 
24 3,844,501.17 
25 4,344,623.58 
No. of 
Munici- Annual 
palities Revenue 
iwi $ 71,457.00 
27 134,730.00 
36 221,867 .00 
43 315,530.00 
48 430,467 .00 
56 560,479 .40 
55 617,007 .80 
No. of 
Munici- Annual 
palities Revenue 
14 $ 16,974.00 
77 82,756.00 
109 152,497 .00 
142 254,530.00 
173 352,942.00 
188 418,800.80 
188 475,163071 


Kilowatt- 
hours 
Consumed 


259,200 


1,403,100 
2,799,500 


4,738,100 
8,505,684 
11,020,419 
13,561,089 


Number Average 


of 


Consumers Per Kw-hr. 


825 
3,773 
5,255 
7,281 
9,459 

10,283 
10,836 


Cost 


6. 55c. 
5.86 
5.89 
4.80 
4.15 
3.80 
3.54 


Average 

Average Monthly 
Monthly Consump- 
Bill tion Kw-hr. 


$1.74 26.6 
1p soyiRES. oi bay 
2.45 45.0 
200 soon 
Pay Pos CSET APS 
3.90 91.9 


3.65 104.2 
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TABLE No. VIII. 
Data FOR ALL Municrpanities ToTaLLEep 
COMMERCIAL LIGHTING SERVICE 
Average 
No. of Kilowatt- Number Average Average Monthly 
Munici- Annual hours of Cost Monthly Consump- 
Year palities Revenue Consumed Consumers Per Kw-hr. Bill tionKw-hr. 
1914 48 $624,781.00 15,669,700 15,657 4.00c. $3.63 90.8 
Poti 1235 860,475.00 31,988,500 27,453 WOOse oie lO aal 
1920 166 § 1,477,963.00 59,336,900 36,496 2. oU as epi. 4020 
1923 206 2,618,257.00 105,482,600 46,383 2.46 4.80 195.6 
1926 242 4,176,595.00 171,797,014 58,444 2240026208 = 250.0 
1927 268 ~- 4,823,781.37 200,606,137 64,039 2405 6.009% 26627 
1928 268 5,436,795.09 234,526,831 68,013 Ze a2 0. O.GOr 4.287. 4 


small village up to the largest city 
served. 

ables No. V, VI, VII and VIII 
tabulate the figures for Commercial 
Lighting Service in the same way as 
the previous tables show the figures 
for Domestic Service and by observ- 
ving Table No. VIII it will be seen 
that Commercial consumers have in- 
creased their revenue in the last 14 
years from $624,781 to over $5,436,- 
795, or almost 9 times. The con- 


! 
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sumption has risen from 15,669,000 
to 234,527,000 kilowatt-hours. ‘The 
number of consumers has risen from 
15,657 to 68,013. The cost per kilo- 
watt-hour has dropped from 4.00c. to 
2.32c. The average monthly bill has 
risen from $3.63 to $6.66 due to an 
increase in consumption of 90.8 kilo- 
watt-hours to 287.4 kilowatt-hours 
per month. 

The results of these tables are fur- 
ther shown in Graphs No. 5, 6 and 7. 
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TABLE Nov. IX: 


DATA FOR ALL MUNICIPALITIES AND ALL PRIVATE POWER CONSUMERS OF 
aH: HEPC, 


COMMERCIAL POWER SERVICE 


Number of 


Number of Private Kilowatt- Average Cost 
Year ° Municipalities Companies Revenue hours per Kw-hr. 
1925 161 fea, $ 9,896,881.98  1,734,409,666 0.59c. 
1926 216 80 11,192,925.57 1,979,029,286 0.58 
1927 245 78 12,064,818.02 2,033,491,298 0.58 
1928 250 95 PAXTooppoonU0 2 42,215, 215;815 OF 


Norr.—A slight correction was made in the figures for 1925, 1926 and 1927 
upon checking the actual consumption for these years with interpolated. 


figures. 


Table No. IX shows the results of 
serving Power customers in munici- 
palities and private customers served 
direct by the Hydro-Electric Power 
Commission. Insofar as the Com- 
mercial Power consumers in the 
municipalities are concerned the data 
include practically every power con- 
sumer in every Hydro municipality 
in the Province with very few excep- 
tions, these latter being so small as to 
have no effect on the averages. In- 
sofar as the Private Industrial con- 
sumers served direct by the Hydro- 
Electric Power Commission are con- 
cerned they include all of the com- 
panies receiving power direct from 
the Commission but do not include 
off-peak surplus power under export. 

In arriving at the consumption of 
Industrial customers in most cases 


TABLE 


the kilowatt-hours were available 
from meter records. In some cases, 
however, the kilowatt-hours had to be 
interpolated from chart readings on a 
load factor basis and it is felt that the 
consumptions thus arrived:at closely 
approximate the current consumed! 
by the customers involved. 

From the figures of Table No. IX it 
will be seen that the average cost of 
power for Industrial purposes for the 
year 1925 is 0.59c. per kilowatt-hour; 
for 1926, 0.58c. per kilowatt-hour; for 
1927, 0.58c. per kilowatt-hour, and for 
1928, 0.57c. per kilowatt-hour. 

Table No. X shows the results for 
four years in connection with Muni- 
cipal Power Service and gives an 
average cost per kilowatt-hour of 
0.91c. It will be noticed that there 


Nove 


DATA FOR ALL MUNICIPALITIES 
MUNICIPAL POWER SERVICE 


Number of Kilowatt- Average Cost 
Year Municipalities Revenue hours Per Kw-hr. 
1925 21 $1,683,896. 00 160,031,150 1.06c. 
1926 84 1,895,607 . 96 177,362,002 1.06 
1927 85 1,859,787.79 186,247,165 1.00 
1928 . 120 1,920,149 .00 211,171,026 0.91 
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TABLE No. XI. 


DATA FOR ALL MUNICIPALITIES 


STREET LIGHTING SERVICE 


Wattage Assumed Average 
Number of of Street Annual Kilowatt- Cost 
Municipalities Lamps in Burning Hours Revenue per Kw-hr. 
Year use Hours 
1925 244 15,100,000 4100 61,910,000 $1,414,382.00 2.28c. 
1926 244 15,114,000 4100 61,967,000 1,457,687.00 2.35 
1927 266 16,233,095 4100 66,555,689 1,559,965.00 2.34 
1928 269 16,744,464 4100 68,652,302 1,560,420.00 2.27 


are quite a number more municipali- 
ties included in this Table for 1928 
than were included in 1927. The 
reason for this is that more munici- 
palities have produced kilowatt-hour 
records of power consumed for muni- 
cipal purposes than heretofore, thus 
making our records a little more com- 
plete. 

Table No. XI gives a record of the 
use of power for street lighting pur- 
poses and shows an average cost per 
kilowatt-hour of 2.27c. 

As mentioned in previous years this 
average rate of 2.27c. is higher than 
it would be if it were compared on the 
same basis as other services. ‘That is 
to say, since the rates charged in the 
various municipalities for street light- 
ing purposes include not only the cost 
of power and other operating ex- 
penses and fixed charges such as are 
borne by the other services, but also 
the cost of maintenance of the special 
equipment required for street lighting 
purposes as well as the interest, sink- 
ing fund and depreciation on this 
equipment and if we were to eliminate 
these costs the total street lighting 
revenue would be $1,086,000, which 
divided by the kilowatt-hours con- 
sumed will produce 1.59c. per kilo- 
watt-hour. 


Table No. XII is a summary of the 
data contained in Tables IV, VIII, 
IX, X and XI and is comparative for 
the years 1925, 1926, 1927 and 1928. 
A glance at this table shows that 
there has been an increase in the con- 
sumption between 1925 and 1928 of 
830,311,293 kilowatt-hours or over 
33/4 per cent. by the consumers in 
Ontario with a corresponding in- 
crease in revenue of $7,798,501 with 
no apparent change in the average 
cost per kilowatt-hour. ‘This may be 
explained by the fact that the relative 
proportions of low priced kilowatt- 
hours and high priced kilowatt-hours 
have not been maintained during this 
period. 

The Annual Report of the Com- 
mission and the ‘Tables presented 
above offer many more interesting 
examples of the success of Hydro in 
Ontario, but on account of the lack of 
space these cannot all be presented 
here. Nevertheless, it is gratifying 
to know that Hydro Service is spread- 
ing out among more and more con- 
sumers each year and greater use is 
being made of it by existing con- 
sumers with the result that the 
average cost is being lowered to the 
benefit of all. 
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Use of Hydro by Domestic Consumers Grows 


By G. J. Mickler, B.A.Sc., Sales Department, H.E.P.C. 
of Ont. 


URING the past five or six 
years statistics have been 
collected from all of the 
municipalities served by the 

Hydro-Electric Power Commission 

of the number of major electrical 

appliances in use by the domestic 
electric consumers in these munici- 
palities in an endeavour to find out to 
what extent the domestic users are 
making use of the advantages offered 
by cheap Hydro rates and an ade- 
quate power supply. The results of 
the surveys made each year have 
been tabulated and published from 
time to time in the Hydro BULLETIN 
and the results obtained have always 
shown that there is a steady growth 
in the number of the various appli- 
ances in use and also in the percentage 
saturation of the possible number 
which might be used. 
~ Continuing the practice of the past 
the regular survey was made at the 
end of 1928 and the figures obtained 
are published herewith. For the sake 
of comparison the figures of the year 
1924 and 1926 are submitted along 
with those of 1928 so that the progress 
in the last five years can be more 
easily observed. 
Attention might be called to the 
saturation percentages for the years 
1924 and 1928, showing that in— 


Electric ranges the saturation point 
rose from 13.8 to 23.1 per cent. 
Electric hot plates from 5.5. to 9.3. 

percent; 
Electric washers from 15.8 to 25.9 
perecent. 


Electric cleaners from 18.6 to 21.8 


Whe DEL CEnE, 

Electric water heaters from 4.8 to 
9 per cent. 

Electric air heaters from 30 to 32.2 
peLcent, 

Electric ironers from 0.4 to 0.8 per 
cent 

Electric irons from 89.2 to 89.9 per 
cent: 

Electric refrigerators from 0.2 to 
3.9 per cent. 

Electric toasters from 44. 1 to 47.0 
per cent. 


In the case of the larger current 
consuming appliances the saturation 
is almost double what it was five 
years ago and yet it is a long, long way 
from what is possible and what might 


- be expected considering the rates and 


the other facilities that are offered for 
extending the use of these appliances. 
Another feature of the tabulation is 
that in the four years—1924 to 1928— 
the estimated installed capacity of 
domestic appliances has risen from 
806,901 kilowatts to 1,326,739 kilo- 
watts, an increase of 519,839 kilo- 
watts, or 695,830 h.p., and _ this 
growth alone is a very material con- 
tributor to the ever-increasing demand 
for power and for the development of 
more power resources in Ontario. 
To give a little side-light on the 
extent to which electric ranges are 
being used in some municipalities a 
short table is submitted showing the 
number of domestic consumers at the 
end of 1928 and the number of elec- 
tric ranges reported as being used by 
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PARTIAL LIST OF MUNICIPALITIES IN ONTARIO SHOWING NUMBER OF DOMESTIC 
CONSUMERS AND NUMBER OF ELECTRIC RANGES REPORTED IN 
USE DECEMBER 31st, 1928 


Number of Number of Per cent. 
Domestic Electric Ranges Saturation 
Municipality Consumers in use 
Dec. 31, 1928 Dec. 31, 1928 
Battioun: 7) Acw cee 1,687 309 18.3 
Belleville acy soso ee 2,847 576 19.9 
Bowmanville. j2r ts 968 ZO 28.4 
Brantiotd 22.4.6 eee 6,075 2,200 o0s2 
Border: Cities: ee 24,944 18,769 ioe 
Chatham. eee 3,688 684 L820 
Exetetsict ce Cree 427 107 ZO 
Port: Williams. Ace 5,399 1,977 36.6 
Cralt S00 Sas wien eee 3,020 1,684 50.6 
Caiel pli. nc ote 4,768 681 14.3 
Hamilton 226532 ee 28,892 7,445 2008 
Hanover: cee. aces 650 122 18.8 
Kitchener ae ee ee 6,101 1,820 29.9 
Iondons. sc eee eee 16,319 5,603 34.3 
Widlands..teee 1505 312 20.0 
INL TMICORe nee ee eee 1,524 560 Biatere 
Napatiees occa er 754 287 38.0 
Niagara Halls.) 2 eae 4,270 2,335 54.7 
Qshaway suc cs eee 5,847 1,797 30.5 
Ottawa. 245 eee 11,568 4,080 Boe 
Palmerston.2.. 9); 2 380 95 25.0 
PrestOns ae oo ee 1,476 547 Sih! 
OtieenstOiig ==. ees 61 37 60.6 
Sarniancs. sae» eee 4,324 15154 20L, 
Smithsstialise: ie cue. 1,574 252 16.0 
StsCathariies,. 20a DOU 1,539 27.8 
Sti: George: ac ..4. 0 eae 125 26 20.2 
Stlivianys bh tate 986 336 34.1 
St. Thomas... . eee 4,041 940 2058 
StAimmtard + toaecn eee 1,298 638 49.2 
Strattord> 2 seid eee 4,180 2216 Doe 
‘Torontos ocene ton 138,102 16,874 1222 
Waterlooe.1. 42 5aceee 1,663 564 33.9 
Woodstock wim. eras 2,672 988 37.0 
Welland) :3. 0 an ewe 2,149 430 20.0 
Westotr nh: ps5 eee oe 1,073 390 36.3 
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these consumers. ‘This list is by no 
means complete but the municipali- 
ties were selected at random, large and 
small, scattered all over the Pro- 
vince, to give a general idea of the 
way in which Hydro customers are 
taking to electric cooking. In some 
cases the number of ranges is small 
because of natural or artificial gas 
competition which in a few instances 
is occasioned by the fact that the 
local Utility Commission operates 
both Gas and Electric Departments 
and naturally cooking by gas is advo- 
cated in these municipalities for the 
benefit of the Gas Department. In 
spite of this handicap in municipali- 
ties like Kitchener, Stratford, Guelph, 
Oshawa, St. Thomas and Waterloo 
there is a very healthy growth in the 
“use or .clectric: ranges and ‘other 
appliances as well. 

On account of the shortage of space 
it is not advisable to print the figures 
for all of the municipalities nor those 
on the use of other appliances and for 
the purposes of this article the totals 
as submitted in the table above are 
thought to be of most value. 

In order to make a check on the 
total figures submitted by the muni- 
eipalities..at_-the- end, of 19235 "an 
endeavour was made to secure from 
the manufacturers and importers of 
the various appliances tabulated a 
record of the number of their appli- 
ances which were being used by 
Hydro customers at the end of 1928. 
In some cases the manufacturers in 
their anxiety to co-operate with us in 
furthering the interests of the in- 
dustry have submitted the necessary 


figures but in the majority of cases 
the manufacturers have withheld this 
information, making it impossible to 
atrive at the results which would 
have been of benefit to them and to 
the municipalities in general and 
would have rendered this survey per- 
haps a little more accurate. It was 
felt that as the figures submitted by 
many municipalities are based on 


estimates of various kinds a more 


accurate means of determining the 
number of appliances in use would be 
of value and until we can get the co- 
operation of all manufacturers a 
check of this kind will have to be 
postponed. Let it be said, however, 
that the estimates or figures submitted 
in the tables above are conservative 
and represent perhaps a_ smaller 
number of appliances in every case 
than what are actually in use and are 
intended in no way to bolster up the 
effect of Hydro service. 

A further interesting feature of the 
growing increase in the use of electri- 
cal appliances by domestic consumers 
is the fact that the average use of the 
service by all consumers is increasing 
very rapidly. This is illustrated by 
the fact that in 1914 the average 
domestic consumer used 21 kilowatt- 
hours per month; in 1928 this had 
grown to 115.5 kilowatt-hours or 54% 
times as much current is consumed 
by the average at the present time 
than was the case 14 years ago, and 
the average cost per kilowatt-hour for 
domestic service has been reduced 
fromr.5.08c.. to 1.fic. per kilowatt 
hour and the cost is becoming less 
each year. 
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The Rubber Glove Situation 
By F. M. Farmer, Chief Engineer, Electrical Testing 


Laboratories, New York 


WHAT CONSTITUTES GOOD PRACTICE IN THE PURCHASING, 
CARE, USE AND TESTING OF RUBBER GLOVES? 


HERE always has been a wide 
range of opinion on what 
constitutes good practice in 
the purchase, care, use and 
testing of rubber gloves. All will 
agree that the fundamental problem 
is one of affording maximum protec- 
tion to men working on live circuits 
and», apparatus; “Lt stiaveeno be 
possible to insure absolute protection 
under all conditions but the greater 
the care and attention given to the 
problem, the more nearly will the 
ideal be attained. The problem then 
is the determination of what con- 
stitutes a reasonable amount of ‘‘care 
and attention.” What procedures 
and precautions aid in increasing 
protection, what is the relative effec- 
tiveness of these various measures 
and, finally, what cost is justified ? 
Public opinion would certainly 
approve any cost which will be 
effective in reducing hazards to 
employees in a public service which 
involves an element of danger. It 
would seem, therefore, that a utility 
company is open to criticism if it is 
not doing all that can be done to 
protect its men. ‘The use of rubber 
gloves is universally recognized as 
essential but there is a lack of uni- 
formity of opinion as to just what 
measures are most effective in in- 
suring the maximum protection. 


SPECIFICATIONS. 


Much progress has been made in 
recent years toward a general agree- 


ment on the essential requirements in 
a purchase specification for rubber 
gloves. Probably the most generally 
used specification, and therefore the 
one most nearly approaching a na- 
tional standard, is that of the Ameri- 
can Society for Testing Materials. 
This specification is the result of 
several years’ experience with the 
problem by the Accident Prevention 
Committee of the National Electric 
Light Association previous to turning 
it over to the A‘S.T.M. ,It “was 
developed on the principle that they 
should contain a maximum of the 
performance type of requirements and 
a minimum of the manufacturing 
type of requirements. 

In other words, the manufacturer 
under this type of specification is 
given as much freedom as possible, 
provided the product will meet tests 
which are designed to insure good 
service. Thus, in the A.S.T.M. speci- 
fication, nothing is mentioned about 
the composition of the rubber, how 
the gloves shall be made or what 
method of curing shall be used. On 
the other hand various test require- 
ments are included which common 
sense and experience indicate should 
insure those’ qualities which are 
believed desirable in good gloves. It 
was, however, necessary to include 
some details of a manufacturing 
character, such as certain inspectional 
requirements as additional precau- 
tionary measures, because despite all 
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the tests that are made we haven’t 
complete confidence that they will 
insure an absolutely reliable product. 

While the A.S.T.M. specification 
(or the essential requirements thereof) 
is probably used more than any other, 
there is not the general agreement 
that these should be for the best 
interests of the industry. Some en- 
gineers feel that more weight should 
be given to the electrical test and less 
to the visual inspection requirements; 
the argument being that if the gloves 
pass a severe electrical test imper- 
fections of a visual character are of no 
practical significance. Others argue 
that too high an electrical test will 
partially damage the glove, or that it 
is not an infallable insurance of 
electrical reliability when in service 
because of the 
service conditions and test conditions 
and that therefore it should be 
supplemented by all other reasonable 
precautionary measures such as eli- 
mination of surface imperfections, 
thin spots, etc., which may be po- 
tential sources of weakness. Then 
there are the controversial points 
which are important from a simpli- 
fication standpoint, such as the proper 
length of glove, the uses of two classes 
in the industry, the use of an outer 
protecting glove, etc. 


CONTROVERSIAL POINTS 


As to controversial matters of the 
first kind, the criterion should simply 
be that which provides the greatest 
insurance to the prospective wearer. 
It must be remembered that when in 
use, gloves are being manipulated so 
that the rubber may be under tension 
at certain places and under com- 
pression at others. Thus the state 


difference between 


of the rubber in the different parts of 
the glove is different from that 
existing when subjected to the stand- 
ard acceptance voltage test. There- 
fore, the voltage test should be as high 
as feasible and applied for a sufficient- 
ly long time to develop any electrical 
weakness as much as possible, and 
then supplement the test with the 
elimination of any visible conditions 
in the gloves which introduce any 
hazard under conditions of use. 

In regard to the second group of 
controversial matters, there does not 
appear to be any good reason why 
the industry should not agree upon 
one standard in these matters for the 
sake of the advantages accruing from 
manufacturing simplification. For 
example, it is difficult to see why 
more than one length of glove should 
be used. Also, it does not appear 
that there are differences in require- 
ments of the industry sufficient to 
justify two classes of gloves.: One 
class should be eliminated in the 
interest of simplification, economy 
and general betterment of the pro- 
duction problem. 

One of the most important con- 
troversial points is the present limi- 
tation of the application of gloves to 
circuits not exceeding 3,000 volts to 
ground. ‘The practice of permitting 
men to work on ‘live circuits at 
voltages in excess of 3,000 volts to 
ground is apparently growing and 
presumably the exigencies incident 
to the development of the business 
will be alleged to require working on 
live circuits at continually increasing 
voltages. ‘This raises the question 
of what should be the margin between 
the voltage at which the gloves are 
tested and that at which they are 
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used? Also, with a given margin, 
what determines the limiting voltage 
at which gloves should be used ? 


A.S.T.M. REQUIREMENTS 


The A.S.T.M. requirement cor- 
responds to a factor of the order of 5 
so far as dielectric strength is con- 
cerned. Considering that this is 
under test conditions where the glove 
is under no mechanical stress, and 
that a factor of 2.5 or 3 is required in 
most electrical equipment where no 
human hazard is involved, it would 
seem that a factor of 5 under the test 
conditions is small enough. How- 
ever, the leakage current is likely to 
be the limiting factor because the 
permissible value is a fixed quantity 
irrespective of -the voltage. The 
A.S.T.M. limit of 10 milliamperes at 
10,000 volts under the prescribed test 
conditions was fixed on the basis of 
actual studies of current which would 
cause mild electric shock under the 
conditions of use. If, therefore, 
gloves are to be used at 5,000 volts, 
for example, the breakdown voltage 
should not be less than 25,000 volts 
and the leakage current should not 
exceed about 0.6 milliampere per 
thousand volts. In other words, the 
electrical impedance of a glove should 
be increased not less than in propor- 
tion to the voltage at which it is 
proposed to use it. 

While, theoretically, equal pro- 
tection is afforded if the breakdown 
voltage and the impedance of the 
gloves are increased in proportion to 
the voltage, thought should be given 
to the well known marked effect of 
electrical stress on rubber in air when 
the stress gradient in the air ap- 
proaches the ionization stress, parti- 


THE BULLETIN : 
FAA 


cuarly where the rubber is also under 
any mechanical stress. ‘These con- 
ditions may be encountered in Tocal 
regions in the actual use of gloves 
where, because of relatively sharp 
corners of metal parts, for example, 
the electrical stress gradient may be 
high and where the glove may be 
under considerable mechanical dis- 
tortion at the same time. 


CARE AND USE 


Gloves having been purchased 
under a reliable specification and 
thoroughly inspected and tested to 
insure compliance therewith, precau- 
tion still should be taken to see that 
they are stored properly, effectively 
protected from injury when not in 
use and that they are properly used 
by the workmen. 

The Accident Prevention Com- 
mittee has recommended on numer- 
ous occasions desirable standard prac- 
tices covering these matters. Suffice 
it to indicate that gloves should be 


‘ stored where they will reasonably dry, 


protected from light and where the 
temperature will not exceed 90 de- 
grees F. After inspection and testing 
each pair of satisfactory gloves should 
be placed in a sealed package bearing 
the date of inspection and test and 
issued in this way to the user so that 
his confidence in the condition of the 
gloves will be assured. 

It is obviously important to protect 
the gloves from mechanical injury be- 
tween periods of actual use. ‘This is 
easily provided for in the storeroom 
but in the field special provision is 
desirable in the form of metal or 
wooden boxes. 

The importance cannot be over 
emphasized of seeing to it that when 
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in actual use, the limitations of 
gloves are fully recognized and that 
men use them accordingly. Written 
instructions should be provided but 
the foreman should be responsible for 
making sure that these instructions 
are being obeyed. Such instructions 
have been recommended by the 
Accident Prevention Committee, 
N.E.L.A., and need not be discussed 
here. 

The proper methods and technique 
in the testing of rubber gloves have 
been fairly well standardized. The 
generally accepted method of making 
voltage tests, namely, by filling the 
gloves with water and immersing 
them in water is obviously a compro- 
mise. The ‘‘electrode’’ conditions 
when a glove is in use are so variable 
and uncertain that a standard con- 
dition which actually duplicates work- 
ing conditions is not practicable. 
The best that can be done therefore, 
is to test the gloves so that the entire 
surface on both sides is in contact 
with the electrode and is moist. 
Complete immersion in water is the 
simplest and most effective way of 
attaining this condition. 


MECHANICAL STRESS IN USE 


In use a glove is subjected to more 
or less mechanical stress which varies 
in amount throughout the glove. It 
has at times been proposed, therefore, 
that the electrical test should include 
something of this element. Applying 
air pressure above the water inside 
the glove thus distending it more or 
less uniformly, or putting lead shot 
in the suspended glove thus produc- 
ing more or less unequal distortion of 
the glove, are schemes which have 
been used. It has, however, never 


been demonstrated that these added 
details make the test more effective. 

There has been a more or less 
prevalent idea that the water in which 
gloves are immersed in the high 
voltage test should be salted in order 
to develop the maximum leakage 
current. ‘That this is unnecessary is 
obvious when it is considered that the 
impedance of a normal glove is of the 
order of 1,000,000 ohms and that the 
power factor is of the order of 2 per 
cent. A change in the resistance of 
the circuit of several thousand ohms 
—far more than that between differ- 
ent kinds of water—is completely 
masked by the capacitance impedance 
and cannot have any appreciable 
effect on the leakage current. The 
following actual measurements con- 
firm this contention: 


Current at 10,000 Volts 
60 cycles (Milliamps) 
City Water Salt Water* 


Glove No. 1 Gn2 
Glove No. 2. 
Glove No. 3. 
Glove No. 4 
Glove No. 5 


Oo I oO oO 
bo CO O& oO bo 


Gui, 
6.4 
La 
oa2 


Approx. Spec. 
res. of water, 
ohim-cm...:. 4000 3.90 


* 2 per cent. salt by weight. 


The relative importance of the 
voltage applied and the time of 
application is an outstanding con- 
troversial question in high voltage 
tests of all kinds of insulation. Rub- 
ber gloves are no exception. 

The writer is of the opinion that a 
voltage test for gloves intended to be 
used at not over 3,000 volts should 
never be less than 10,000 volts for 
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either new or old gloves’and that the 
time should never be less than three 
minutes. <A test of 10,000 volts pro- 
vides a factor which is none too large 
in view of the lack of control over the 
uniformity of the product, not only 
when new but particularly after 
having ‘been sin: servicesweAssto the 
time, the short time test is about as 
effective as a long time one in elimin- 
ating defects.of a strictly mechanical 
character but time is required to 
develop electrically weak spots into 
failures. It may be argued that such 
defects usually develop into failures 
through the generation of heat at the 
defect but that with water electrodes 
such heat is carried away and there- 
fore, the longer test does not accom- 
plish anything. While doubtless the 
water electrodes do reduce the effect 
of the time element, nevertheless it 
is believed that one minute, as advo- 
cated by some, is much too short a 
test period. 


How Mucu LEAKAGE IS SAFE ? 


The importance of the so-called 
leakage current has not always been 
conceded but it is now generally 
recognized. No insulation that can 
be imposed between the workman and 
a live circuit can be so high that no 
current whatever will flow through 
him. Naturally the current that will 
flow will be greatly affected by other 
factors than the gloves. For example, 
if a man were working on a dry wood 
pole, its resistance might be so high 
that even with very “leaky” gloves 
the current would not be objection- 
able while with a wet or green wood 
pole or with a steel pole the current 
might be dangerous. But it is gener- 
ally agreed that the “‘series resistance”’ 


should be taken as zero and sole 
reliance placed on the gloves. The 
question is therefore, how much 
current may be permitted without 
being hazardous. 

If data of the kind indicated were 
collected in a sufficiently represen- 
tative quantity, it ought to be possible 
to establish all of the details of what 
constitutes good practice in the 
matter of rubber gloves. Further, it 
should always be possible to know 
how much improvement is being made 
and in what directions further im- 
provement is possible, not only in the 
gloves themselves but in their use. 

‘There are, of course, differences of 
opinion on what should determine 
this maximum value. Certainly the 
most conservative value is the maxi- 
mum current that will NOT cause 
an involuntary muscular reaction 
which, while perfectly harmless in 
itself, might cause a sudden involun- 
tary movement resulting in an injury. 
A recent investigation of the amount 
of 60-cycle current which will produce 
mild shock disclosed that the average 
of the currents at which 42 men first 
observed the sensation of stock on 
sudden contact was 1.2 milliamperes 
and the average of the maximum 
currents which the men could with- 
stand without serious discomfort was 
8.0 milliamperes. In actual use, the 
amount of current which will flow will 
depend upon the area and condition 
of contact between the glove and the 
“Jive” circuit, and that between the 
glove and the wearer’s hand. Cer- 
tainly the standard test condition 
under which gloves are tested (z.e., 
gloves filled with water and im- 
mersed in water) allows at least two 
to three times as much current to flow 
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as any condition which would be 
encountered in use. ‘Therefore, the 
standard limit of one milliampere per 
1,000 volts under the test condition 
would seem to be conservatively safe. 

No glove should be tested without 
provision for determining that the 
leakage current is safe. High ac- 
curacy is not essential—within 10 
per cent is sufficient. As to whether 
this current should always be mea- 
sured at the end of the test period, 
experience does not show any change 
with time if the current is at all 
reasonable (7.e., within the specified 
limit). However, if the current is 
abnormally high, it is likely to in- 
crease with time. 


PERIODIC TESTING OF GLOVES 


This is a feature of the glove 
situation about which there is a very 
wide difference of opinion and of 
practice. On the one hand, there is 
the policy of making no_ periodic 
voltage tests whatever of gloves 
which are in service, depending entire- 
ly upon the inspection made by the 
men each time before they use the 
glove; the argument being that this 
places the responsibility upon the 
wearer himself. On the other hand, 
there is the view that electrical tests 
give greater assurance of reliability 
than the most careful cue inspec- 
tion. 

Both contentions, of course, can be 
supported by reasonable argument. 
For instance, a glove may pass a high 
voltage test and still have a visible 
scratch or cut that might develop 
into an actual hole in a few minutes 
SPusplcine service. “On! the “otter 
hand, a glove with a high leakage 
current that would give a man a 
‘“‘surprise’’ shock or a glove with a 


low electrical strength will often pass 
a most rigid visual inspection. Under 
these circumstances, it would seem 
obvious that the responsibility of the 
utility company would require that — 
both careful inspection and careful 
testing are essential in keeping the 
potential hazard at a minimum. 


CONCLUSIONS 


One of the causes of variety of views 
on the glove problem is the lack of 
reliable data. Most controversies 
are the result of differences of opinion 
which, in too many cases, are not sub- 
stantiated by concrete evidence of a 
reliable character. The systematic 
collection and analysis of complete 
records of the initial inspection and 
test data on a sufficiently large num- 
ber of gloves to represent the entire 
industry would provide a continuous 
picture of initial glove quality. But 
what is more important is concrete 
evidence of the service which gloves 
give. ‘This could be obtained by fol- 
lowing each of a sufficiently large 
number of gloves through its life and 
keeping, a complete record” oi its 
history, including such matters as the 
reinspection findings, the re-test data, 
the kind of service, actual number of 
hours worn and by whom, number of 
times issued, method of cleaning if 
any, reason for finally discarding, etc. 

Analyses of these two. general 
classes of data which had been sy- 
stematically obtained on a sufficiently 
large scale should yield definite and 
concrete answers to such questions 
as the following: 

1. Is there a real need for the two 
classes of gloves now used in the 
industry, and, if so, why ? 

2. Are so-called surface defects 
being givén too much attention and 
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can the electrical test be taken as the 
sole criterion ? 

3. If surface defects are a hazard, 
or may become so under the condi- 
tions of use, what concrete repro- 
ducible standard for acceptability can 
be set up? (Perhaps a method of 
making gloves will be devised which 
will result in an absolutely uniform 
product, so far as appearance is con- 
cerned ; but certainly at the present 
time this matter of so-called surface 
defects is one of the most troublesome 
factors in the acceptance inspection 
of gloves). 

4. Just how effective are gloves as 


a protection ? In other words, how 
many minor and major failures of 
gloves, to afford complete protection, 
occur per year in terms of the total 
number of gloves in actual use ? 

5. Are or are not gloves improving 
as to the protection being afforded ? 


In conjunction with the systematic 
collection of these routine data, 
systematic investigations should be 
made from time to time of such mat- 
ters as the effect of age on electrical 
strength, leakage current, mechanical 
strength and flexibility. 


—Nattonal Safety News. 


The Sense of Safety 


The world has long been satisfied 
to accept the belief that we are pos- 
sessed of five senses, namely, sight, 
hearing, taste, touch and smell. True 
it is that if we blindfold a standing 
person and place in one of his hands 
a half pound weight and in the other a 
pound weight, irrespective of the size 
of each weight, that that person im- 
mediately and accurately can deter- 
mine the heavier and it is certainly 
not determined by sight, hearing, 
taste, touch or smell. Anatomists 
tell us that this is because we possess 
muscular sense. 


Now let us consider the matter of 
our senses from a safety standpoint: 
The five senses enumerated above all 
act as warning senses, for it is through 
the functioning of our eyes, ears, 
mouth, nerves (through touch) and 
nostrils that we are able to appre- 
hend danger. While these senses 
inform us and warn us of danger, they 
are..not ‘capable. of) protecting sus 


against the impending danger. We 
see with our eyes an approaching 
automobile at a terrific speed, but 
seeing the automobile is not getting 
out of the way of danger. We hear 
the bell of the approaching locomo- 
tive but that does not place us in a 
position of safety, and so it is with all 
the other senses. What does safe- 
guard us in the presence of danger is 
our safety sense—a sense which acts, 
for, in nearly every case of danger, 
the remedy is found in quick action. 


This sense of safety or preserva- 
tion is after all probably more impor- 
tant to our life, happiness, and enjoy- 
ment than any other sense because 
upon its functioning may depend our 
very life. Moreover, the safety 
sense is not an organic sense; it does 
not depend upon a specific organ such 
as sight, which depends upon the 
functioning of our eyes alone or our 
sense of hearing which is the function 
of our ears, or the sense of taste which 
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we derive from the tongue. Should 
any defect occur with these organs of 
sense, that sense may be partially or 
wholly destroyed, such as blindness, 
deafness, etc., etc. 

The safety sense depends upon our 
prompt safety action after the other 
sense or senses have carried the 
message of danger to our brain, 
which in turn should immediately 
cause the right action on our part to 
prevent our injury from the threaten- 
ing danger. 

We are all familiar with the com- 
mon practice of a person instantly 
closing his eyes when threatened with 
eye injury from some small sub- 
stance or particle approaching the 
eyes. This closing of the eyelids is 
they safety or preserving sense. A 
sleeping person, without waking, will 
slowly move the foot away in the 
presence of the irritation of tickling. 
The reason for this is that subcon- 
sciously the irritating sensation is a 
warning that there is something 
going on which might mean danger 
and so the foot is slowly withdrawn. 

We must all realize that we have 
this safety sense and that it is ever 
ready to function, never tires, does 
not depend upon any one specific 
organ, but it is the exercising and 
functioning of this safety sense which 
gives us the rich reward of preserving 
us from accidental injury. 

We should use our safety sense as 
much as we do our other senses. 
Consider the use we make of our 
eyes; day by day and year by year 
some sixteen hours a day of ceaseless 


service. We have a safety sense for 
a very vital reason. We should use 
it all the time.—Safety ‘Engineering. 


Objections to Overhead 
Wires 


We are glad to see that the Central 
Electricity Board have been firm 
about the tower line over the South 
Downs. ‘Preservation of the South 
Downs’’, they say, ‘“‘must give way 
to national necessity and benefit.”’ 
Of course, when the cliché of “ spoiling 
the amenities of the lovely country- 
side’’ does not hold good, any old 
argument that is available may be 
used; no pole line must go up with- 
out a stiff fight. For instance, a much 
smaller pole line is proposed by the 
Leicestershire and Warwickshire E.P. 
Company between Oakthorpe and 
Donisthorpe. Sir John Turner op- 
posed this on the ground that it 
would spoil his partridge shooting. 
One can quite understand that if 
some fool of a partridge, in hustling to 
escape, banged against the wires and 
broke its collar bone, this might rob 
Sir John of a magnificent left and 
right. But during the inquiry some 
doubt was thrown on the prevalence 
of partridges in this area and no evi- 
dence was available. Whereupon it 
was suggested that there were also 
hares to be shot. It would be in- 
teresting to know whether the British 
hare is in the habit of climbing poles 
and walking along tight ropes. But 
even if he is, would not this improve 
the shooting of Sir John ? 

The Electrical Times. 
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Reynolds—Birch 


We announce the marriage of Mr. 
R. S. Reynolds, Manager, Chatham 
Public Utilities Commission, to Miss 
Dorothy Birch, of Chatham, on 
September 4, 1929. Prior to coming 
to the Chatham Commission, Mr. 
Reynolds was Superintendent of 
Chatham Rural Power District. He 
is an honour graduate of Queen’s 
University in Mechanical and Elec- 
trical Engineering, and has distin- 
guished himself as a player of Rugby, 
Baseball and Hockey. 

Our congratulations are extended 
to Mr. and Mrs. Reynolds, with 
every good wish for the future. 


Association of Municipal 
Electrical Utilities 


Minutes of Executive Committee 
Meeting 

A meeting of the Executive Com- 
mittee of the A.M.E.U. was held at 
the office of the Hydro-Electric Power 
Commission of Ontario on the morn- 
ing of Thursday, September 5th, 
beginning at 10.15 o’clock. ‘The fol- 
lowing committee members were pre- 
sent Wess sik Sakae ee Le Walt, 
President, R. H.» Starr; RL Dobbin; 
A. l. Farquharson, J. G. Archibald; 
J. HE. B. Phelps, and. S:- RA, Clement. 

It was moved by Mr. R. H. Starr 
and seconded by Mr. J. EK. B. Phelps 
that the minutes of the last Executive 
Committee meeting as published in 
the BULLETIN, to be taken as read. 
-—Carried... The Secretary then read 


correspondence received from _ the 
Royal York Hotel in reference to the 
facilities offered for the Winter Con- 
vention. 

It was moved by Mr. J. G. Archi- 
bald and seconded by Mr. R. H. Starr, 
that the Winter Convention of the 
Association be held at the Royal 
York Hotel on January 29th and 
30th, 19380.—Carried. 

Mr. T. C. James; President of the 
Toronto Electric Club, having been 
asked to be present, details were dis- 
cussed regarding having the Electric 
Club attend the Association luncheon 
on January 29th. 

It was suggested that at the Con- 
vention dinner, musical entertain- 
ment be provided and the Secretary 
was instructed to communicate with 
Mr. Hannigan, Secretary of the 
O.M.EH.A., suggesting that his Asso- 
ciation obtain speakers for the two 
luncheons only. 

Moved by Mr. R. H. Starr and 
seconded by Mr. J. G. Archibald 
that the Convention Committee ar- 
range with Mr. Chas. Musgrave to 
provide for entertainment for the 
Convention dinner, and music for the 
two luncheons, at a cost of approxi- 
mately $200.00. 

Suggestions were given regarding 
papers for the Convention, which the 
Secretary was asked to forward to Mr. 
Scott, Chairman of the Papers Com- 
mittee, together with instructions as 
to the number of papers that will be 
required. 

There being no further business 
the meeting then adjourned. | 


Re Municipal Populations 
To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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Central Ontario System 


One 1500 kv-a., 3-phase transformer 
is to be installed in the Kingston sub- 
station in place of one of the four 
750 kv-a., 3-phase transformers. 


*K * *k * 


Georgian Bay System 


Tenders are being called for on two 
new 1,000 kv-a. transformers for the 
Barrie substation, and arrangements 
are being made to complete the in- 
stallation this Fall. 


* *K *k *s 


The new terminal grain elevator at 
Collingwood has been completed and 
is now taking service from the local 
Commission. Power is delivered and 
taken at 22,000 volts, and the demand 
will vary between 300 and 400 h.p. 


* *k * *k 


The new development at Trethe- 
way Falls on the south branch of the 
Muskoka River has been completed 
and all equipment is now being tested 
preparatory to placing same in opera- 
tion at an early date. This develop- 
ment will give the Commission an 
- additional 2,300 h.p. for the Georgian 
Bay System. The generating station 
is semi-automatic and will form part 
of the Muskoka Development, being 
controlled from the main switchboard 
of the latter. A complete descrip- 
tion of this plant will appear in a 
later edition of the BULLETIN. 


* * * * 


The Commission has authorized 
the construction of a 110 kv. trans- 
mission line between Kitchener and 
Hanover, and the installation of a 
5,000 kv-a. frequency changer set to 
be located at Hanover. ‘The instal- 
lation of a new unit at Eugenia has 
also been authorized. ‘The construc- 
tion of this new line and station, and 
the new unit at Eugenia will be under- 
taken so as to be ready for operation 
by the Fall of 1930. To provide for 
1929 conditions in the Eugenia dis- 
trict a 1500 kv-a. synchronous con- 
denser, together with two 1500 kv-a. 
auto transformers are being installed 
at the Eugenia Power House, which 
will make possible the transfer of 
larger blocks of power from the other 
developments of the Georgian Bay 


. System into the Eugenia area at peak 


load periods. 
$e Ste poe) aa 

Considerable activity is being mani- 
fested in connection with rural ser- 
vice, and the following extensions 
have been authorized and approved 
by the Commission, the construction 
of which will be undertaken and com- 
pleted this Fall, and these new lines 
placed in operation :— 

Essa and Tossorontio townships in 
Alliston Rural Power District—8.25 
miles of new line to be constructed 
with service given to 37 new con- 
sumers, including the Police Village 
of Everett and farms adjacent thereto, 
the largest customer being the Loblaw 
farm. 
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Scugog and Cartwright townships 
in Port Perry Rural Power District— 
13.2 miles of new line with service 
given to 67 new consumers, princi- 
pally in the vicinity of Ceasarea. 

Brock and Scott townships in 
Uxbridge Rural Power District—12.5 
miles of new line with service given 
to 31 new consumers. 

Reach township in Mariposa Rural 
Power District—6.8 miles of new line 
with service to 18 new consumers. 


* *k * of 


Niagara System 


Rural extensions in Niagara  dis- 
trict, which have been brought under 
construction since the last report 
published in this section, cover a total 
of approximately 150 miles of primary 
lines to serve 616 consumers. 

*k k * * 

Owing to increased load it has been 
found necessary to increase the capa- 
city of the Dundas distributing 
station which serves the Dundas and 
a portion of Lynden Rural Power 
Districts. Three 250 kv-a. trans- 
formers are being installed in place 
of the existing 3 150 kv-a. trans- 
formers. 


eet) Geto tos 
a 


The ornamental street lighting 
system in Ridgetown has _ been 
changed from series to multiple opera- 
tion. ‘The original installation con- 
sisted of 18-400 c.p., 6.6 ampere, 
series lamps in cast iron standards, 
and was installed 14 years ago. ‘These 
were served from a single conductor, 
lead covered, armoured cable laid in 
the roadway of the main street, which 
at that time was not paved. Last 
summer the business men decided to 
increase the amount of lighting on 


this main street and as the constant 
current transformer serving the whole 
town was already fully loaded, it was 
decided to change the ornamental 
lighting from series to multiple. The 
development of the gas-filled high 
efficiency multiple lamps since the 
time of the original installation was 
also a factor in deciding to make the 
change. ‘The original lead covered 
cable carries power to this street 
lighting, the lead sheath of the cable 
being used as the grounded conductor. 
The power is taken from the present 
house lighting transformers through 
relays operated by the present series 
street lighting system. The change 
also necessitated replacing the heads 
and glassware, and 500-watt multiple 
lamps have been installed in each 
standard. It is expected that by the 
change, the cost of maintenance will 
be reduced and repairs can be more 
easily effected, while the street light- 
ing will be more efficient and of 
modern appearance. 


* *k * * 


The Ambassador suspension bridge 
which spans the Detroit River from 
the town of Sandwich, Ontario, 
to Detroit, Michigan, has _ the 
electrical equipment installed, and 
service will be supplied by the Sand- 
wich Hydro-Electric System and the 
Detroit Edison Company. ‘The ser- 
vice on the Canadian side will be 


supplied through a_ lead-covered, 


underground cable at 4000-volts, con- 
trolled by a three-phase, automatic 
oil switch in the building. In the 
transformer vault in the same build- 
ing are installed two 100 kv-a., 
2200/110-220 volt, 25-cycle, pole- 
type transformers, and two 50 kw. 
constant current series street lighting 
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regulators, 20 ampere secondary. One 
100 kv-a. transformer and one 50 kw. 
constant current regulator will be 
connected to each of the three phases. 
The other regulator is a spare, and 
will be immediately thrown on the 
line in case of trouble by the double- 
throw oil switch which has been pro- 
vided with this equipment. 

The series lighting, by means of 600 
candle-power, and 400 candle-power 
lamps, 20 ampere, will light the ap- 
proaches and the bridge proper. The 
downstream side, including that side 
of the Canadian and U.S. approach, 
will be lighted by the Sandwich 
Hydro, and the upstream side by 
Detroit Edison. 

On the Canadian side is to be the 
office building, lighted by 110-volt 
multiple lamps, two separate 110- 
220 volt circuits being installed, one 
from each transformer. 

The motors are 220 volt, single- 
phase, a 5 h.p. motor handling the 
ventilating fan and a 10 h.p. the 
compressor for the pneumatic tube 
system which connects the main 
office with the booths or islands out 
on the bridge, where the Customs 
and Immigration officials are sta- 
tioned. ‘These islands are twelve in 
number, and each one is equipped 
with two 6 kw. electric air heaters. 

On the U.S. side a 200 kv-a. single 
phase, 4600/110-220 volt transformer 
is installed along with the constant 
current regulator. The islands are 
smaller here so that each has two 
3 kw. air heaters installed. The 
remainder of the equipment is the 
same as that on the Canadian side. 
The bridge will be opened for traffic 
Dec. Ist, 1929. 


Rideau System 


Increases in load make necessary 
larger station transformer capacity 
at the following points : 

Perth: One 750 kv-a., 3-phase 
transformer is being installed in place 
of three 200 kv-a., single-phase trans- 
formers. 

Kemptville : One 300 kv-a., 3- 
phase transformer has been placed in 
service, replacing one 150 kv-a., 3- 
phase transformer. 

Carleton Place: It is planned to 
add three 200 kv-a., single-phase 
transformers to this station, in addi- 
tion to the three 250 kv-a., single- 
phase transformers now in use. 

Smiths Falls : This station was en- 
larged in 1927, by adding a second 
750 kv-a., 3-phase transformer. 


* * * ** 


St. Lawrence System 


The transmission line between 
Smiths Falls transformer station and 
Brockville, is being reinsulated to 
permit operating at 110,000 volts in 
place of 44,000 volts. The higher 
voltage will soon be required to take 
care of increased load on the St. 
Lawrence System. It will also be 
necessary to install transformers to 
connect the 110,000 volt line to the 
44,000 volt line of the St. Lawrence 
System. 

Arrangements are being made to 
install a 1500 kv-a. 3 phase trans- 
former in the Brockville substation 
to take the place of one of the two 
750 kv-a., 3-phase transformers now 


in use. 
* * * * 
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Season is upon us once 


more it is time to look over 
your Street Lighting units and 
prepare them for the dark and 
dreary Winter Season. 


@ Replace old, dirty and aged 
lamps with new Hydro Lamps 
and give the people the light 
they need. 
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Large Gravel Plant Operated by 
Hydro-Electric Power. — 


By W. W. Southam, Sarnia Hydro-Electric System 


wo NE of the most modern 

‘\ gravel plants is operated at 
Sarnia, Ontario. ‘The 
material produced at this 
plant is handled entirely by ma- 
chinery operated by hydro-electric 
power, with the exception of two 
steam locomotives which transport 
the material from the pits to the 
plant. 

Power is delivered by means of a 
26,400 volt line and is supplied to the 
plant through a small sub-station 
consisting of three 250 kv-a. trans- 
formers which step the voltage down 
to 575 volts. Two 550 volt feeder 
panels and oil breakers take care of 
the two low tension feeders, one for 
the plant and one for operating the 
loading apparatus for boats. 

The drag lines used at this plant are 
particularly interesting. Previously, 
a steam drag line, carrying a 3 cubic 
yard bucket, was used, but it was 
found that an electric drag line carry- 
ing a 114 cubic yard bucket could do 


as much work in the same time, 
owing to greater speed and steadier 
operation. ‘There are two of these 
drag lines now in operation at this 
plant. ‘These drag lines are operated 
by 250 volt, d.c. motors supplied by 
means of a 50 kw. motor generator set. 
The motor used for raising the bucket 
is rated at 75 h.p. and the one used to 
pivot the machine is rated at 30 h.p. 
These machines pull 100 per cent. 
overload for a period of five seconds 
during the loading of the bucket and 
are operated at more than three 
thousand feet from the sub-station, 
power being transmitted to them 
over a line consisting of 250,000 and 
500,000 circular mil cable. 

The material is transported from 
the pits to the plant by means of 
steam locomotives and dump cars, 
and is dumped into two large hoppers. 
It is conveyed to the centre of the 
hoppers by means of small rubber 
belts driven by two 5 h.p. motors. 
From here it is conveyed up a steep 
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incline to the plant hopper, at a height 
of approximately 75 feet, by means 
of a large belt conveyor driven by a 
50 h.p. motor. It is transferred from 
here to the screen by means of a short 
belt driven by a 5 h.p. motor. The 
screen is driven by a 75 h.p. motor, 
which also drives another similar 
screen when the plant is operating at 


full capacity. The material is forced 
through the screens by hydraulic 
pressure, the water being forced up a 
six inch pipe by means of a rotary 
pump driven by a 50 h.p. motor. 

The material is then washed, 
screened and graded and comes to 
rest in large bins, and from here it is 
transferred to the storage pile by a 
series of two belts driven by 50 and 
100 h.p. motors respectively. The 
method of dumping the material on 
the storage pile at any desired point, 
depending on grade of material, is 
interesting. The belt is looped into 
an S shape by means of rollers in a 
moveable hopper. ‘Thus the material 
is on the belt at the top of the 5, but 
falls into the hopper when the belt 
turns downward and is diverted to 
the storage pile through the hopper. 
This mechanism may be moved to 
any desired point above the storage 
pile on tracks placed there for the 
purpose. 

Underneath the’ storage pile is a 
concrete tunnel, in the roof of which, 


Electric Drag Line Shovel in gravel pit. 


This electric shovel does the same 
amount of work using a 14% yard bucket as was formerly 
done by a steam drag line using a 3 yard bucket. 
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General View of Screening and Washing Plant. 


at regular intervals, are gates which 
may be opened to allow the material 
to flow through on to a conveyor belt 
some 300 ft. in length and 30 inches 
in width. In order to load a boat the 
gate under the desired grade of 
material is opened and the material 
drops onto the moving belt, and is 
conveyed to the boat (about half a 
mile away) by a series of belts driven 
by motors varying in power from 50 


h.p. to 100 h.p. The final belt which 
drops the material into the boats is 
on a moveable shuttle, driven by a 
10 h.p. motor, and may be moved 
considerably to reach any particular 
boat. 

The wharf itself is about 1100 feet 
long and the main pump, which 
supplies the water for washing the 
material, etc., is located about half 
way out on the wharf and has a 


Cylindrical Screens and Storage Pile. 
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Belt Conveyor from Storage Pile to dock. 
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Relaying 


gravel from one belt to another. 


capacity of 1900 gallons per minute, 
and is driven by a 100 h.p. motor. 
This plant can produce the ma- 
terial and load the boats at the rate 
of from 1000 to 1200 tons per hour. 
Thus it may be seen that hydro- 


electric power plays a very important 
part in the operation of this plant, as 
it also does in most modern plants 
and factories in Ontario where a 
great deal of the work is done by 
machinery. 


Loading Dock. 
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The Use of Graphic Meters in Industry 


By A. R. Wells, Meter Engineer, Operating 
Dept., H.E.P.C. of Ontario. 


(Presented at Toronto Section, A.I.E.E. October 11, 1 929.) 


HE purpose of this paper is 
to describe some of the uses 
to which Graphic Meters 
have been put, and to de- 

scribe Meters in such a way that a 
clearer idea may be had of the best 
type of meter to use for a particular 
purpose. A complete example will 
be worked out showing the calcu- 
lations for one assumed example. 


DIFFERENT USES OF METERS 


Graphic Meters may be used to 
very good advantage in making a 
record of the quantity of production. 
Fig. 1 shows the record of the load 
taken by a manufacturing plant, 
and shows that the productive effort 
of the factory is 11.8 per cent. less 
than that possible if the employees 
started work immediately and did 
not stop work until quitting time. 

Other information which is to be 
obtained from this chart is as follows: 

(a) Day load is 1,350 kilowatts, 
assuming that the scale markings of 


Fig. 1.—Graphic record of the power 
consumed by a department of a manu- 
facturing plant. The shaded areas 
show a loss of 11.8 per cent of the 
productive effort of the employees. 


the paper are correct. It is not at all 
wise to assume that the correct paper 
has been used because many errors 
occur due to this assumption. It is 
always necessary to collect complete 
information as to the ratio of the 
instrument transformers, and also 
to get the complete name plate data 
of the instrument being used before 
it is decided whether or not the 
correct paper markings are being 
used. 


(b) The night load is 180 kilowatts. 
This seems low if the power is being 
purchased on any contract in which 
peak load determines the price of the 
power purchased. 


Fig. 2 shows a factory in which the 
employees start work sharp on time 
and work until the whistle blows. 
This chart has been given the title, 
“conscientious or closely watched.”’ 
Possibly the real solution is the fact 
of the use of the piece work rate in the 
factory. 
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Fig. 2.—Record from a department of 
another plant, showing no loss of time. 
Employees begin work promptly and 
do not anticipate quitting time. 
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As in the case of the previous chart 
the value of the peak load is shown as 
300 kilowatts, and the night load as 
75 kilowatts. From the character of 
the chart it would seem that a portion 
of this factory operated at night, thus 
increasing the load factor of the power 
taken and in that way decreasing the 
power cost per unit of production, 
provided that the power is being 
purchased partly on a peak basis. 

The fact that a factory starts up 
very quickly may have a decided 
effect on the power bill because many 
types of machinery starting take 
much more load than when tho- 
roughly warmed up. A _ good ex- 
ample of this is a flour mill where the 
load at starting and during the first 
half hour is probably 15 per cent. 
greater than after the mill has been 
running ) for--some timex) 1i-other 
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machinery is started up at the same 
time, the peak load will be increased 
by that amount. 


THE QUALITY OF THE PRODUCT 


Fig. 3 and 4 show a record of the 
operation of a cement mixer when 
using, first, a standard paper speed or 
3 inches per hour, and second, the 
record of one operation of the same 
cement mixer when using a much 
higher paper speed of 8 inches per 
minute. ‘These charts were given me 
by2cMiie SY oune. \Oreat heen ees 
laboratories,sand it was with some 


<iticulty. that TI obtained a= chart 


showing anything but a perfect 
record. He stated that it had been 
found that the workmen do not like 
to’ seea» poor jooking charts. 
number of notes were made on the 
chart, regarding ‘the, causemor the 
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Fig. 4.—Record of a Cement Mixer with a paper speed of 8in. per minute. 
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various delays shown. The one 
which appealed most to the writer 
was “‘Pen notinking’”’. ‘The different 
inks used in Graphic Meters all have 
unpleasant tastes and until recently 
the only way to get the ink started 
flowing was to suck it through the 
pen. One manufacturer now has a 
device to start the ink flowing through 
the pen without leaving an unpleasant 
taste in one’s mouth. 

When describing the chart at high 
speed, Mr. Young described the pro- 
cesses of mixing cement from the 
value of the load taken and the 
characteristics of the chart. From 
his description one could almost see 
the concrete sliding off one blade of 
the cement mixer and on the next. 
A person who is familiar with the 
particular process is always able to 
corrobate his ideas as to the sequence 
of events in any particular process 
from the load as shown on a high 
speed chart. By some study, how- 
ever, he is able to obtain new infor- 
mation which may be of great value. 
From the value of load the H.E.P.C. 
engineers were able to check up on 
the following points : 

(a) Consistency : 

Too much water or too much 
sand. 

(b) Size of batch. 

When grout is used. 

(c) Number of batches mixed. 
_(d) Duration of delays : 

Motor repairs, changing 
. chute, waiting for material. 


POWER BILLS 
By having the proper graphic meter 
connected to the cord the total plant 
load the amount of the power bill 
received from the Power Company 


may be checked up. ‘This is a very 
desirable thing because, although it is 
annoying to the power company to 
have their bills questioned, yet the 
purchaser of power has much greater 
assurance that his power bills are 
correct. It must be remembered, 
however, that the gentlemen of the 
accounting department are accus- 
tomed to dealing with amounts to the 
last figure, even though the last 
figure may represent a very small 
fraction of 1 per cent. of the total 
amount. Because of this many in- 
congruous items appear in power bills, 
for instance, graphic or other meters 
can only record the amount of power 
taken to say, within 2 per cent. of the 
true amount. By the time the bill 
passes the accounting department the 
bill may appear as $1,287.85 which 
is quite ridiculous because the meter 
can only measure the power to within 
$20.00 on this amount. It would be 
obviously ridiculous to quibble about 
$10.00 in the amount of the above 
power bill, because the accuracy of 
the original information obtained 
from the meters can only be taken as 


being within 2 per cent. of the correct 


amount. 


‘TIMING OF EVENTS 


Fig. 5 shows the record obtained 
from a timing Recorder, as used to 
record the time and duration of 
telephone calls. The number of de- 
vices whose operation can be recorded 
on an instrument of this type is limi- 
ted by the number of pens used, but 
one manufacturer supplies a meter 
with twenty pens. To a _ person 
familiar with the operation and main- 
tenance of Graphic Meters, the 
question naturally arises how many 
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Fig. 5.—A record showing the number 
of calls and the duration of each call 
on ten telephone lines. 


of these pens can be made to ink at 
once, as this is the great difficulty 
with Graphic Meters. The variety 
of information that can be obtained 
from a chart record is quite great, 
hospital calls, frequency of street cars, 
operation of valves and oil breakers 
in power plants, direction of wind, 
operation of automatic substations, 
street lights, automatic machines of 
all varieties, blast furnaces and speeds 
of trains. 


SPECIAL WORK 


Fig. 6 shows a very familiar graph 
from a mechanical type of Graphic 
Meter, which is given because it 
shows what information can be ob- 
tained by the careful use of the 
record of a Graphic Meter. The 


Fig. 6.—A steam engine pressure dia- 
gram made by a mechanical type of 
graphic meter. 


students of Thermo Dynamics can 
well remember the hours spent in the 
study of one poor little indicator 
diagram. There is no real reason 
why the information obtained from 
the record of Graphic Meters should 
be any less complete or varied than 
that obtained from an_ indicator 
diagram. In all of the _ records 
from Graphic Meters shown ac- 
companying this paper, the rate of 
paper travel is dependent on time, 
but special meters could be made in 
which the rate of paper travel could 
be made proportional to any desired 
quantity, and the movement of the 
pen across the paper could be made 
proportional to any other desired 
quantity. 


EQUIPMENT AVAILABLE 


Fig. 7 shows the most complicated 
use of Graphic Meters known to the 
writer. It shows a combination of 


three duplex Graphic Meters driven 
by a single driving motor so that all 
of the charts coincide exactly. The 
meters are so connected to current 
transformer having 


and potential 


Fig. 7.—Three duplex graphic meters 
driven by a single driving motor so that 
all of the charts coincide exactly. 
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Fig. 8.—A small, old type graphic wattmeter and auxiliary 
equipment required for tts operation. 


many different ratios, that it was 
made possible to record the charac- 
teristics of the many varied sizes of 
electric motors which pass through a 
manufacturing establishment which 
has introduced the use of the moving 
platform. ‘The lamps shown in the 
form of a semi-circle above the two 
upper operating handles indicate to 
the operator what the potential and 
current transformer ratio is and this 
is marked on each of the charts, on 
which is also marked the name plate 
data of the motor being tested. In 
this way a complete record is made of 
the motor characteristics in a very 
much shorter time than is usually 
possible. If the writer ever has the 
opportunity he intends to visit this 
plant to see the operation of these 
meters and the type of records ob- 
tained. 


METERS MEASURING ELECTRICAL 
QUANTITIES 


Fig. 8 shows a small graphic Watt 
Meter of an old type and the auxiliary 


equipment required for its operation. 
The Graphic Meter is shown in the 
centre, and in front of‘it are shown 
some of the minor pieces of equipment 
necessary, but the lack of any one of 
which is liable to make it impossible 
to obtain a record or destroy the 
value of the record at a later date. 
There is a roll of paper and it is quite 
necessary, of course, that there be a 
sufficient supply of paper with the 
meter at all times. A bottle of ink 
is shown, and in the later meters 
Space is provided in the case of the 
portable meters so that the ink supply 
need never be removed from the 
meter. A pen filler is also necessary, 
and also a device for starting the ink 
flowing in the meter pen. A rubber 
stamp is shown which is not often 
included with the meter supplies, but 
the writer considers it essential so 
that a stamp may be made on every 
chart which has been so designed that 
the operator is reminded of all of the 
information required to make the 
chart of value. The essentials are 
as follows: date, meter location, 
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load being measured, current trans- 
former ratio, potential transformer 
ratio, meter full scale, paper speed, 
if this is other than that shown on the 
paper. 

The current transformers are shown 
on the sight’ The one in the itore- 
ground is a multiple range current 
transformer having four ratios. The 
one at the back is an ordinary station 
type of current transformer with a 


single ratio. No current transformer 


of the clamp-on type has been shown. 


because it is not considered advisable 
to use one of that type on account of 
its large ratio and phase angle errors. 
The station type of current trans- 
former has been shown because there 
are frequently current transformers of 
suitable ratio. available in any parti- 
cular plant and the aggressive elec- 
trician will soon dig up sufficient 
equipment to make more or less 
complete tests even though the execu- 
tives cannot see sufficiently far ahead 
to authorize the expenditure of suffi- 
cient money to purchase a complete 
new set of testing equipment. 
Potential transformers have been 
shown to the left of the meter and 
both the portable and station type 
have been shown because there are 
many cases where it is not necessary 
to use portable type transformers 
at all. It is frequently possible to 
put the meter into service supplied 
from the existing metering equip- 
ments on the feeders to the various 
departments of the factory. 


Typica, GRAPHIC METERS 


Fig. 9 shows the view of a direct 
acting type of thesdatest model 
manufactured by .a large electrical 
manufacturer. “The view given is 


fig. 9.—Direct acting type of graphic 
meter, back vew showing measuring 
element. 


that with the back of the meter swung 
open to allow a view of the measuring 
element. The other two major por- 
tions of the meter, that is the paper 
holding mechanism and the inking 
mechanism are not clearly visible in 
this but the details can be seen 
from later illustrations. This par- 
ticular meter is a power phase watt 
meter of the iron cord dynamometer 
CYP: 

‘Chis. illustratesa. direct) acting 
meter and has several novel features. 
The pen is one of the long variety and 
the ink well is mounted on the upper 
end of the shaft of the moving element. 
This gives the desirable feature that 
the back end of the pen does not have 
to move in the ink well, and since 
there is a small cup in the bottom of 
the ink well, the ink can be used to 
the last drop. It has been found 
that if the ink well is completely full 
the supply of ink will last a month 
when the meter is recording at 
approximately the same point all the 
time as is the case when recording 
voltage. The manufacturers have 
not gone quite far enough toward 
making the pen and ink reservoir 
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easily removable. However, the 
meter is a great advance over their 
previous product. 

The terminal block can be seen at 
the left hand side of the meter, and 
seems to be a very good one. On the 
door will be seen a number of con- 
tacts which are placed there so that 
as soon as the back of the meter is 
opened the potential circuits of the 
meter “are killed’ Thissis~a5 very: 
desirable feature because it is very 
easy to get a short circuit which will 
do considerable damage to a meter. 

This meter has been so designed 
that the meter can be made so that it 
will not overshoot and the pen speed 
is such that the pen will move from 
full scale to zero in approximately one 
second. The damping is  electro- 
magnetic and is easily adjustable. 
Experience has, shown that it is 
necessary to clean out the ink well 
and pen with hot water at least every 
month if a continuous record is to be 
obtained. 

This meter can be equipped either 
with a hand wound clock or a small 
synchronous motor. Both types of 
drives have their advantages, the 
principal advantage of the syn- 
chronous motor is that it will keep 
‘on running without winding and that 
if a number of meters are driven from 
the same potential supply the charts 
will all be in synchronism. Of course 
if the power fails, the meter will stop 
and not only will the timing bé 
incorrect, but the record of power 
failure and its duration will be lost. 

Fig. 10 shows the most recent model 
of the relay type of graphic meter, 
this particular one being a polyphase 
watt meter. The measuring element 
of this meter is a Kelvin balance and 


has the unique feature that the 
electrical force is opposed by a moving 


weight. Mr. H. S. Baker of the 
Heb P:C, contends that” since a 
merchant is not allowed to sell 


commodities on the basis of a spring 
scale in excess of 15 pounds, that it is 
ridiculous to sell electricity to the 
amounts of many thousands of dollars 
on the record of a meter in which the 
electrical forces are opposed by a 
spring. For this reason he has de- 
veloped the gravity type of control as 
used first in the large multi-element 
Graphic Meters built by him, and 
later this particular manufacturer has 
been wable to see fit to. adopt this 
principle in their meters. ‘There is, 
of course, the fly in the ointment that 
the portable standard meters used to 
caliberate these graphic meters are 
spring controlled. However, this 
type of graphic meter could be 
caliberated on direct current using a 


Fig. 10.—Most recent model of the re- 
lay type, polyphase, graphic watt meter. 


348 thee BULLE TW, 
EDC 


potentiometer, thus avoiding the use 
of any spring controlled meter. ‘This 
shows very well the essential parts 
of any Graphic Meter. 

The first considered is a paper 
holding and driving mechanism. The 
new roll of paper is shown at the back 
of the meter and the paper is carried 
up and over the driving roll which is 
equipped with pins to engage the 
perforations of the paper. The paper 
is kept in place by paper guides at 
the ends of the paper drum. These 
pins must be absolutely the same on 
all meters so that paper can be ac- 
curately punched because this point 
of poorly punched paper gives a great 
deal of trouble when the paper gets 
off the pegs and jams in the meter. 
What is called the re-roll is shown at 
the front of the meter and the success 
of this device determines to a great 
extent the frequency with which the 
Graphic Meters must be attended to. 
This particular meter has its re-roll 
driven forward each time the electric 
motor which winds the clock operates. 
The difficulty with this type is that 
the pull of the belt is liable to pull too 
hard on the paper and either pull it 
off the pegs or loosen the paper drum, 
but it gets away from the trouble 
experienced on re-rolls which are 
driven from the paper drum, because 
in that case the more paper there is 
on the re-roll the faster it will roll up, 
because the roll is being driven at a 
constant speed. 

The clock which drives the paper 
roll is shown on the left, and is a self- 
winding pendulum clock, which has 


been found to be very reliable. The 
motor of this clock winds each hour 
and if the meter is to be visited by a 
meter inspector only every six months 
the motor must wind over four 
thousand times between visits if the 
record is to be continuous. 

This meter is of relay type and, of 
course, requires a source of potential 
to operate the control motor which is 
shown just below the measuring 
element. The contacts which control 
the motor are shown at the upper left 
hand corner of the meter. Since these 
contacts must start and interrupt a 
current many times an hour, they 
must be made of a very good material, 
and anything which can be done to 
reduce sparking at these contacts is 
essential, because otherwise the con- 
tacts will pit and the meter will be- 
come insensitive to small changes in 
load. ‘This meter has not been used 
to any great extent for portable use 
because of the pendulum type of 
clock, which must be accurately 
levelled for good operation. 

The pen on any Graphic Meter is 
a very important part. ‘The pen on, 
this type of meter has been found to 
be quite reliable and will hold suff- 
cient. inkirto-last stor -vawemor ci. 
operation on loads having ordinary 
fluctuation. The point of the pen 
consists of a platinum iridium tube, 
having a very small bore. The pen 
can be removed from the meter for 
refilling and the penholder is such 
that the meter will go back to exactly 
the same position. 

Continued 1n November number. 
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The Short Circuit Calculating Table 
and its Applications. 


By M. P. Osburn, Electrical Engineering 
Dept., H.E.P.C. of Ont. 


WHE short circuit calculating 
table is a device for readily 
calculating short circuit cur- 
rents and analyzing alter- 
nating current networks. 

The necessity for such a device has 
arisen with the advent of the modern 
power system with its extensive in- 
terconnections. Analytical solutions 
of these systems are laborious and in 
many cases, practically impossible. 

The short circuit calculating table 
is used for the solution of two dis- 
tinct classes of problems, namely, 
those involving the design and those 
involving the operation of large 
systems. Problems of the former 
class are enumerated as follows : 

(1) The calculation of the magni- 
tude and distribution of fault cur- 
rents in a proposed system of inter- 
connections, especially where single 
phase line-to-line and line-to-ground 
faults are being considered. ‘This 
information is necessary in the design 
of relaying systems, for the compari- 
son of various schemes and for deter- 
mining relay settings. It is also 
necessary in problems involving the 
prevention of inductive interference 
between power and communication 
circuits. 

(2) The selection of oil circuit 
breaker ratings. 

(3) Studies as to the necessity of 
current limiting reactors and the 
selection of their rating. 

(3) The design of bus supports and 


bus structure to withstand magnetic 
stresses. 

(5) Studies of stability of a pro- 
posed system and maximum power 
which can be transmitted. 


(6) Studies of various proposed 
line arrangements as the system 
develops. 

Problems relative to the operation 
of large power systems mainly involve 
the analysis of fault phenomena 
occurring on the system, the solution 
of which furnish important informa- 
tion regarding 

(1) The operation of the relay 
system ; 

(2) The behaviour of oil circuit 
breakers ; 

(3) The nature of faults. 

The Commission has recently pur- 
chased a short circuit calculating 
table of the variable resistor unit, 
direct current type. Although it is 
designed primarily for the solution of 
networks wherein the reactance 
values can be represented by resis- 
tance values, it is with some precau- 
tion applicable to net works where 
the values of resistances are appreci- 
able and where dissimilar impedance 
angles are encountered in the various 
elements of the network. In general, 
the system to be studied is “set up”’ 
in miniature form by connecting to- 
gether a number of resistors whose 
values are proportional to the reac- 
tance values of the actual system. A 
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Fig. 1.—General front view of Short Circuit Calculating Table. 


known direct current voltage is 1m- 
pressed between a positive bus to 
which all resistors representing gen- 
erators are connected and some point 
of desired fault. A reading of milliam- 
peres for total current as well as for 
branch current will give values pro- 
portional to the actual instantaneous 
symmetrical short circuit current for 
that particular point of fault. 

Fig. 1 shows a front view of the 
short circuit calculating table used by 


the Engineering Department of the 
Commission. It is manufactured by 
the Westinghouse as a standard piece 
of equipment in units containing 48 
resistor circuits each. ‘The centre or 
main unit contains the motor genera- 
tor set and meters. ‘lo this main unit 
has been added a left hand unit as 
shown in Fig. 1, providing a total of 
96 resistor circuits. If, in the future, 
this number of circuits is found to be 
inadequate, a right hand element, 
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similar to the left may be added, thus 
providing a total number of 144 
resistor circuits. 

The resistors are mounted on the 
upright section of the table, 12 to a 
panel. Two standard telephone 
cords are used as leads for each 
resistor and terminate in plugs which 
are located on the horizontal section 
of the table. A view of the front 
sections of the table with the tops 


raised is shown in Fig. 2. One cord 
is coloured red, the other black, to 
simplify the tracing of circuits in a 
step-up. Directly “beneath the 
rheostat panels are located eight 
sections of telephone jacks, each sec- 
tion being composed of seven rows of 
ten jacks each. These jacks are con- 
nected together in such a way that 
plugs in adjacent jacks are connected 
together, but an empty jack isolates 


Fig. 2.—View of front sections of table with the tops raised. 
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Fig. 8.—View showing the back of the 
centre unit of the Calculating Table 
with the doors removed. 


plugs in the same row; see Fig. 4. 
Relay circuits are provided so that 
when a plug is inserted in the first or 
last jack of any group, connection is 
made through cross wiring to the first 
or last jack of the alternate remaining 
groups. ‘This practically eliminates 
the necessity for crossing cords be- 
tween panels when making a Set-up. 
These jacks provide a means of tying 
together the resistor circuits in such a 
manner as to represent any possible 
system of interconnections. The jacks 


in the bottom row of the end panels 
of each unit are all connected to- 
gether and form the positive bus to 
which the positive end of the d.c. 
generator is connected. The nega- 
tive side of the generator is brought 
out by two telephone cords, terminat- 
ing in plugs, so arranged as to allow 
insertion in any jack adjacent to any 
point in the system interconnection. 
This provides a convenient means of 
placing a short circuit at that point in 
the network. A voltmeter having a 
range of 0-60 volts and a milliammeter 
with zero centre scale, having 3 
ranges, Q-25, 0-100, 0-500. milli- 
amperes, are located on the _ hori- 
zontal section of the main unit. A 
telephone key in each resistor circuit 
allows the circuit to be connected to a 
common ammeter bus allowing read- 
ings of branch circuits to be made. 
A totalizing key is also provided in 
each of the two negative cord circuits. 
The motor generator set consisting of 
a 400 watt, 40 volt d.c. generator 
coupled to a 34 h.p., single phase,. 
25 cycle, induction motor, is located 
in the rear of the bottom section of the 
main unit; see Fig.3. The d.c. volt- 
age is controlled by a rheostat in the 
field of the generator or by a vibrating 
type regulator where the a.c. supply 
for the motor is not stable. A typical 
circuit diagram of the connections for 
the calculating table is shown in 
Fig. 4. 

Each resistor is adjustable over a 
range of from 80 ohms fixed to 4,480 
ohms maximum resistance. The lower 
arm of the resistor increases the resis- 
tance in steps of one per cent, from 
2 to 12 per cent., and the upper arm 
in steps of 10 per cent., from 0 to 100 
per cent. Hence the relation between 
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Fig. 4.—Typical Circuit diagram of Calculating Table. 


the dial setting and the actual resis- 
tance in ohms is 1 to 40. Since 40 
volts is used on the calculating table, 
a fixed resistance of 80 ohms which 
represents a reactance of 2 per cent., 
is included in each resistor circuit, to 
limit the maximum current to 0.5 
amperes. 

To determine the dial setting, the 
value of the reactance to be set up, is 
expressed in per cent. on a chosen 
kv-a. base, and a suitable multiplier 
used to adapt the range of reactance 
values to the dial settings. Thus, 
with a multiplier of one, a dial setting 
of 100 per cent. means 100 per cent. 
reactance on the given kv-a. base, or 
represents a short circuit current 
equal to the full load current at the 
given kv-a. base and operating voltage 
at the point of short circuit. Since a 
dial setting of 100 per cent. represents 
4,000 ohms, with 40 volts impressed 
on the calculating table, the current 
flowing would equal 40/4000 or .01 of 


anampere. Hence the instantaneous 
symmetrical short circuit current “I” 
may be expressed as follows : 


I=(ixAXK) 1/.01 
=100XiXAXK. 


where i=direct current amperes as 
read on the calculating table ammeter. 

A= full load current at base kv-a. 
and operating voltage at the point of 
short circuit. 

K=multiplier used to adapt the 
range of reactance values to the dial 
settings. 

In setting up a system for study on 
the calculating table, a single line 
diagram of the system is first drawn, 
showing the reactance of all genera- 
tors, synchronous machines, trans- 
formers, reactors, and lines, in per 
cent. on a convenient kv-a. base. In 
order to facilitate locating each station 
or piece of equipment on the system, a 
set-up chart is prepared which gives 
a physical representation of the plugs 
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the name or designation of each 
station recorded, together with the 
number of each resistor used and its 


and jacks as actually arranged on the 
calculating table. ‘The complete sys- 
tem is then set up on the chart, and 
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Fig. 5.—Diagram showing “Green’’ sub-system of Niagara System. 
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Fig. 6.—Set-up chart. 


Reactance values are entered in 


blank spaces below resistor numbers. 


dial setting. From this chart, the 
system is then set up on the calcu- 
lating table. 

A typical problem illustrating the 
use of the short circuit calculating 
table will now be considered. ‘The 
problem requires the calculation of 
the 3 phase instantaneous symmetrical 
short circuit current and the oil circuit 
‘ breaker duties at the various stations 
on a “Green” sub system study 
of the Niagara System, as represented 
by Fig. 5. It should be noted that 
this diagram is not in accordance 
with the actual system layout, but 


embodies the essential connections 
for an example. The values of re- 
actance used are expressed in per 
cent. on a 10,000 kv-a. base. ‘To 
adapt these values to the dial settings, 
a multiplier k=10 is used. ‘The set- 
up chart shown in Fig. 6 is then pre- 
pared. For ready reference, a tabu- 
lation is made up, giving the re- 
sistor number and dial setting for 
each piece of equipment on the 
system. For simplicity, only the 
left hand unit of the calculating 
table is used for this problem. 
Referring to the set-up chart, the 
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red plug of resistor No. 68, represent- 
ing No. 9 generator at Queenston, is 
connected to the positive bus, the 
green plug of the same resistor is 
inserted in row one, right hand side. 
Adjacent to this green plug (therefore 
making a solid connection) is inserted 
the red plug of resistor No. 67, repre- 
senting No. 9 transformer at Queen- 
ston. This connects resistor No. 67 
in series with No. 68. ‘The green plug 
of 67 is inserted in row 7, and this 
point marked Queenston H.V. Bus- 
Green. The red plug of resistor 
No. 66, representing No. 9 reactor at 
Queenston, is inserted adjacent to 67 
in row one and the green plug of 66 is 
inserted in row 5, and this point 
marked, Queenston reactor bus. Ina 
similar manner, the remainder of the 
resistors are connected together to 
represent the entire system as shown 
in Fig. 5. After checking the layout 
on this chart, the actual set-up is 
made on the calculating table, the 
location of the plugs and the dial 
settings being in. exact accordance 
with the chart. A detailed view of 
the cord connections and dial settings 
is shown in Fig. 7. . 

The value of short circuits and oil 
circuit breaker duties are more con- 
veniently expressed in kv-a. than in 
terms of amperes. With the re- 
actances expressed in per cent. on a 
10,000: kv-a.» base, 2-100.) per «cent, 
reactance represents a short circuit 
of 10,000 kv-a., and a reactance of 
10 per cent. represents a short circuit 
of 10 times the base or 100,000 kv-a. 
Referring to the formula above ex- 
pressing the value of the actual short 
circuit current in amperes, it 1s seen 
that in multiplying this formula by 
the Kv x 4/3 to express it in terms 


of kv-a., we obtain the same digits as 
expressed by the milliammeter read- 
ing “i.’’ Hence, the milliammeter 
reading with a multiplier of 10,000 


expresses the value of the short cir- 


cuit directly in terms of kv-a. Thus, 
a dial setting of 20 per cent. represent- 
ing an actual reactance of 2 per cent. 
would give a reading of 50 milli- 
amperes, which on multiplying by 
10,000 would indicate a short circuit 
of 500,000 kv-a. 


Readings of the total short circuit 
kv-a. and of the kv-a. supplied to the 
fault from each of the four generating 
stations, are recorded in the table 
shown in Fig. 8 for the various loca- 
tions of the fault. 


The oil circuit breaker duty shown 
in this table for each breaker indi- 
cated on the system, is the kv-a. 
which the breaker must interrupt 
under the most severe fault condition. 
For example, the maximum duty 
imposed on No. | breaker, will be 
obtained when the line on which the 
breaker is located is open at the other 
end. 


The generator reactances used .in 
the above problem are transient 
values and are used to obtain the 
instantaneous value of short circuit 
current. Where sustained values of 
short circuit current are required, 
decrement factors must be applied to 
the short circuit current delivered to 
the fault by each generator on the 
system. For a given value of tran- 


sient reactance based on generator 


rating, these factors show the amount 
by which the normal generator cur- 
rent must be multiplied to express 
the value of the short circuit current 
delivered by the generator after 
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Fig. 7.—Detatrled view of actual set-up on Calculating Table. 
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a given interval of time has elapsed 
from the instant of short circuit. 
Problems requiring the calculation 
of single phase line-to-line short 
circuit currents require the solution 
of first a positive phase sequence net- 
work, identical with the three phase 
and second, a negative phase sequence 
network similar to the positive with 
the exception that all resistors repre- 
senting generators are given a setting 
equal to 73 per cent. of their former 
three phase value. Single phase line- 


to-ground calculations require the 
above two solutions in addition to the 
solution of a zero phase sequence net- 
work, which involves only those 
branches of the system which have an 
actual connection with ground. 

The, Short” ‘Circuite “Calcniatng 
Table is available for use by the Com- 
mission’s Engineers in calculating 
circuit breaker duties or other similar 
problems for any of the Hydro 
Municipalities. 


View during installation of 25000 kva. outdoor synchronous condenser 

at Toronto Leaside Transformer Station, showing 80 ton gantry crane 

and 18kv. surtching installation with starting auto-transformer for the 
condensers. 
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The Klydonograph as a Lightning Recorder 


By W. B. Buchanan, Assistant Laboratory 
Engineer, H.E.P.C. of Ont. 


MHE adequate protection of 
electrical transmission lines 
and substation apparatus is 
a problem that has forced 
itself on the attention of all engineers 
interested in electrical power trans- 
mission from the commencement of 
the construction of overhead lines. 
In the early stages of development, 
cut and try methods were the rule, 
and remarkably good equipment was 
developed considering the difficulties 
of the problem. ‘Thunderstorms and 
lightning discharges cannot be pro- 
duced on request, and this hampered 
developments. No apparatus was 
available for measuring the quantity 
of energy that was released during a 
lightning discharge and any estimates 


made involved very indirect methods 


of arriving at any conclusion. Hence, 


any quantitative data was very scarce 


and of such doubtful value as to be 
of little benefit unless supported by 
field experience with apparatus. 
Recently, however, two large 
manufacturing companies have under- 
taken studies of lightning and its 
behaviour on a fairly large scale. 
Their purpose doubtless was to de- 
termine the stresses to apparatus 
which they are now building and that 
which they expect to build in the 
future will be subject. Lightning 
generators have been built and used 
in conjunction with standard trans- 
mission lines. Measuring devices 
have been devised and kept in con- 
tinuous operation to record such 
discharges as may arrive naturally 


and automatic cameras have been 
developed and used to photograph 
flashes that may appear. ‘he net 
result is that we are told that light- 
ning discharges may give rise to 
voltages on a transmission line as high 
as three million volts, more than 
twenty times the highest normal line 
to ground operating voltage; that 
starting from nothing a stroke will 
reach its maximum value in one- 
millionth part of a second and while 
reducing more slowly it will be 
practically gone in fifty-millionths 
part of a second. But where? It 
becomes the problem of the designing 
engineers of transmission lines and 
substations to take this dynamic 
surge of lightning, provide it with a 
specially prepared path, and lead it 
safely to where it can do no harm. 

Obviously, the expenses of investi- 
gations of this nature are so high as to 
be practically prohibitive for the most 
of purchasers and users of equipment, 
and they appreciate the services being 
rendered by the manufacturers along 
these and similar lines. Adequate 
protection, however, involves a study 
of the local aspects of the problem, 
such as climatic conditions, eleva- 
tions, ground conditions, and in 
general the exposure of equipment to 
lightning storms. 

The engineers of the Commission 
engaged in this problem felt that as 
much local information should be 
obtained as possible in connection 
with the 220,000 volt transmission of 


360 


PHESBULEEIIN 


HOTA 


power to Leaside, in order that light- 
ning hazards might be reduced to a 
minimum and have in a compara- 
tively modest way been conducting 
some field tests as well as studying 
the subject theoretically. 

About seven years ago a special 
investigation was referred to the 
Laboratories which required a know- 
ledge of the maximum potentials 
which would be produced on various 
parts of a line during some special 
cases of trouble, these being of very 
short duration. The only practical 
method of obtaining any measure of 
these voltages was to make use of a 
phenomena which had been known 
for over a hundred years, but which 
had not been applied to transmission 
engineering until brought to the 
attention of electrical engineers by 
members of the staff of the Westing- 
house Electric and Manufacturing 
Company. This was to the effect 
that a sensitized emulsion on a 
photographic plate would be affected 
by the application of high voltages, 
e.g. 2,000 volts, and higher, and when 
developed in the ordinary way would 


show figures characteristic of the 
magnitude and frequency of the 
applied voltages. This reaction 
occurs below the range of visible 
corona or static streamers. 

As no instruments were available 
at that time, members of the Labora- 
tory staff of the Commission as- 
sembled an ordinary plate holder in a 
suitable box and after a sufficient 
number of tests in the Laboratory to 
check its dependability, tried out this 
new instrument in field tests. The 
results were quite satisfactory as far 
as the instrument itself was con- 
cerned and its use has been gradually 
extended until approximately one 
hundred of these boxes have been 
assembled, about one-half of that 
number being in service practically 
all summer, the remainder being 
available for special testing. These 
instruments are generally known as 
klydonographs. 

The principal difficulty has been in 
devising suitable methods of con- 
nection to obtain a facsimile of line 
voltage at all] frequencies and under 


Fig. 1.—Line Klydonograpn Installation at Leaside Transformer Station. 
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all conditions of weather and ex- 
posure, Also the tendency of the 
plate to become fogged due to ele- 
vated temperatures in _ locations 
where exposure to heat was unavoid- 
able. The first objection is being 
overcome in the most of cases, and 
the latter can be avoided by frequent 
renewals of the plate. The infor- 
mation obtained by its use has been 
extremely valuable. 

Two instruments designed on the 
same principle, but of a graphic type 
and using sensitized film, have been 
purchased and installed at the Lea- 
side terminal station on the new 
220 O00n, volt- ‘line to. . record the 
occurrence of lightning surges on the 
line and apparatus. The special 
advantage of this type is to segregate 
the various surges as to time of 
occurrence and these graphic kly- 
donographs have already given good 
service. They are much more ex- 
pensive to install and operate than 
the plate type mentioned, and such 
extensive use of the graphic type 


Fig. 2b 


might not be warranted. Fig. 1 is 
a photograph of an installation which 
records surges on the three phases, 
also on the overhead ground wires. 

During the period of building the 
first 220 kv. line to Leaside, a section 
of about fifty miles was available and 
a series of records were obtained over 
about twenty miles of this line, using 
klydonograph boxes connected di- 
rectly to the power conductors. 
Some of the figures obtained are 
reproduced herein and tell their own 
story of high speed traffic and traffic 
laws. ‘The larger image, Fig. 2b was 
obtained between line conductors and 
tower footings ; the smaller Fig. 2a 
represents a voltage drop due to 
current flowing into ground from the 
tower at that point. 

Figs. 2b and 3a indicate a very high . 
frequency of the nature of a direct 
hit, probably within 1,000 feet of the 
location of a cloud discharge to 
ground. ‘his is confirmed by the 
tower potential at that point. As 
the lightning surge represented by 
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Fig. 3a travels along the line at a 
speed nearly equal to that of light it 
flattens in wave front like a wave of 
water on a lake, and gives rise to an 
image of a different type, Fig. 3b, one 
and one-tenth miles distant. The 
latter image can be used to obtain a 
fairly accurate estimate of the magni- 
tude of the voltage occurring at that 
point, but the former indicates a 
magnitude and frequency beyond the 
capacity of any of our present 
apparatus to duplicate. 
The purpose of this 
measurements was two-fold, vzz. first, 
to determine the sequence of effects 
which result in a stroke of lightning 
causing an insulator string to flash 
over ; second, to determine how far 
surges normally travel on a line of 
this particular design and the per 
cent. reduction in maximum voltage 
per mile, the latter having an im- 
portant bearing on the protection of 
terminal equipment. The results 
obtained have indicated that to avoid 
flashovers, the resistance locally, 7.e., 
of individual towers to ground, should 


series of 


be as low as can be madeeconomically. 
The record shown as 2a was ob- 
tained on a plate connected between 
a tower footing and a point in the 
ground at right angles to the tower 
about thirty feet distant. By an 
approximate measurement about four 
ohms was included in this resistance 
drop, and about twelve thousand. 
volts set up across it indicating a 
current flowing to ground at this point 
of approximately three thousand 
amperes, maximum value. ‘The con- 
clusion to be drawn from this result 
is that the individual tower grounds 
must be of low resistance if protection 
against outages from lightning is to be 
assured. Assuming a similar dis- 
charge through a ground resistance of 
four hundred ohms or higher, con- 
ditions would be set up which would 
favor a side flash from tower to line 
conductor and from which the line 
conductor would be otherwise pro- 
tected. A somewhat limited amount 
of information is available on the 
second problem, and such records as 
have been obtained substantiate very 
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well the generally accepted theory of 
lightning surges. It is expected that 
when certain improvements in con- 
nections have been perfected, more 
reliable quantitative data may be 
obtained. 

The klydonograph has been and is 
likely to be subjected to a great deal 
of criticism as to accuracy and 
reliability. Some of these criticisms 
are justified, but others are introduced 
by idiosyncrasies of auxilliary equip- 
ment which should not discredit the 
primary instrument. In our opinion, 
however, it has already proven its 
value and is likely to remain a useful 
tool in the hands of investigators of 
high frequency, high voltage, electrical 
phenomena. 
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Hydro Insulators 


“The 20 years which have followed 
the erection of the original Niagara 
Falls-Toronto line cover a period of 
remarkable development in trans- 
mission line construction all over the 
world; and the development of 
porcelain insulators to provide efh- 
cient insulation has kept pace with 
this construction. 


“But it falls to the Hydro-Electric 
Power Commission of Ontario—the 
first to use cap and pin type, one 
piece, porcelain insulators to complete 
this twenty-year story. 

“As this original line was an out- 
standing achievement of 1909, so is 
the new Gatineau line of the Hydro- 
Electric Power Commission equally 
outstanding in 1929. 

“From Paugan Falls in Upper 
Quebec to the Leaside sub-station at 
Toronto, this 230 mile, 220 kv. line 
will bring 260,000 h.p. to the Hydro- 
Electric Power Commission system. 

“This new line represents the most 
improved designs in tower construc- 
tion; the latest and most advanced 
thinking in high-voltage insulation; 
and is the result of engineering effort 
of the highest order, utilizing all of 
the experience and skill available at 
this date. 

“Thus is recorded another mile- 
stone of consistent development—of 
hydro-electric projects—of exten- 
sive transmission line building. The 
Gatineau line of the Hydro-Electric 
Commission is a monument to 20 
years of service rendered by the 
Commission to the people of Ontario.” 
—Digestedfrom the Ohio Brass Bulletin. 
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Oxygen and Hydrogen in Industry 


By W. P. Dobson Chief Testing Engineer | 
and A. S. L. Barnes, Asst. Engineer, H.E.P.C. of Ont. 


(Presented at Fifty-sixth General Meeting of the American Electro-Chemical 
Society, at Pittsburgh, Pa., September 19, 20 and 21, 1929.) 


V7 a text were needed for this 
4 subject, particularly in respect 
of oxygen, it could hardly be a 
better one than the following 
quotation from a paper on the “‘Use 
of Oxygenated Air in Metallurgical 
Operations,’’ read in 1924 before the 
American Institute of Mining and 
Metallurgical Engineers: ‘Oxygen 
has never been produced at a cost low 
enough to permit its being used to 
enrich air for the purpose mentioned. 
If no cheap oxygen is in sight, why 
bother with the study of what could 
be done if it were available ? And 
the manufacturer of oxygen answers : 
Why waste time and energy in re- 
search for the cheap production of 
oxygen unless it is known that there 
will be a market for it when it is 
produced ?”’ 

Thus we are on a sort of merry-go- 
round, but the going would be merrier 
if it were not rotatory. 


ies 
pe: 


WoRLD’s USE OF HYDROGEN AND 
OxYGEN 


The annual consumption of pure or 
relatively pure, oxygen throughout 
the world is probably about 5.5 
billion cubic feet (156,000,000 cu. m.), 
but if oxygen as it exists in the 
atmosphere were included this figure 
would be multiplied enormously. 
Probably 100 billion cubic feet (28.3 
x 10" L.) of pure, or relatively pure, 
hydrogen are used annually in the 


world, and the demand is growing. 
This figure, of course, does not take 
into account the enormous amount of 
hydrogen which is contained in manu- 
factured gas- and. other iuels > var 
manufactured gas it forms about 50 
per cen, 

Oxygen. ‘The case of oxygen, how- 
ever, is different, since no outlets of 
large proportions have yet been 
developed. Oxygen is, at present, 
confined to a multiplicity of uses, all 
of them being such that the demand 
is relatively small and uncentralized. 
Distribution of this gas is therefore 
effected at comparatively high cost 
by means of cylinders, thus involving 
the expense of compression, as well as 
the provision, and also the carriage, 
of the cylinders, which of course are 
extremely heavy compared with the 
weight of the contained gas, and so 
add greatly to its cost. 

Hydrogen. For hydrogen, at least 
one use has been found which requires 
immense quantities, that is, the 
manufacture of synthetic ammonia; 
while another, the hydrogenation of 
coal, seems to be on its way to 
commercial development on a large 
scale, Aside from the use of hydro- 
gen made by the water-gas method, 
increasingly large quantities of elec- 
trolytic hydrogen are being consumed 
in the synthetic ammonia and harden- 
ing of fats industries. 

In Italy, where coal is scarce and 
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water power fairly abundant, the 
synthetié ammonia industry generates 
its hydrogen by. electrolysis and even 
obtains its nitrogen, in some instances 
at least, by burning hydrogen in air. 
Since the advent of the synthetic 
ammonia process for fixing nitrogen, 
several installations of electrolytic 
cells for the production of hydrogen 
have been built not only in Italy but 
also in Spain, Japan, Switzerland, 
Sweden and, quite recently, in Nor- 
way. Some of these installations are 
large, yielding thousands of cubic feet 
of hydrogen per hour (28.3 L. per 
cu. ft.). One installation is worthy 
of special mention. 

In Norway, displacing the now 
almost obsolete Birkeland-Eyde arc 
process of nitrogen fixation, synthetic 
ammonia is to be produced on a large 
scale and electrolytic hydrogen will be 
used. About 140,000 kilowatts of 
hydro-electric power will be consumed 
in the synthetic ammonia process, 


and of this by far the greater pro- 


portion will be devoted to the pro- 
duction of hydrogen. 


POSSIBLE FURTHER USE For 
OXYGEN ON A LARGE SCALE 


All who have looked into the 
question of using oxygen are of the 
opinion that it could be utilized on a 
vast scale if its cost were low enough, 
and there seem to be at least two or 
three outlets for it which would in 
themselves create large, centralized 
demands. It goes without saying 
that the cost of oxygen, even if 
existing means of producing it were 
utilized, could be reduced appreciably 
provided that a very large demand 
existed at, or close to, the point of 
production. Further, existing means 


of production have not necessarily 
reached the highest possible efficiency 
and lowest cost. Undoubtedly diffi- 
culties lie in the way for those who 
would solve this problem of the low 
cost production and large scale uti- 
lization of oxygen, but the issues are 
not small and difficulties should be 
looked upon as an urge to, not a 
deterrent from, the overcoming of 
them. 

One of the most important of the 
uses which have been proposed for 
oxygen, at least from the point of 
view of the size of the possible demand 
lies in the enrichment of the air 
supplied to blast furnaces. ‘This ques- 
tion has been discussed by eminent 
experts for some years, with the 
result that many of them believe 
that considerable economies could be 
effected over present methods. 

Other proposals worthy of con- 
sideration are the use of oxygen in the 
production of water-gas, by changing 
the present intermittent method of 
manufacture into a continuous pro- 


cess ; and the enrichment of air for 
combustion purposes in industry 
generally. 


POSSIBLE FURTHER USE For 
HYDROGEN ON A LARGE SCALE 


For hydrogen, although its use on 
a large scale is already an accom- 
plished fact in many places, a possible 
major outlet would be in the reduction 
of ores. 


MISCELLANEOUS MARKETS 


Mention has so far been made only 
of some of the larger actual and 
possible demands for oxygen and 
hydrogen such as, in themselves, 
create, or might create, a large 
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market. However, large scale pro- 
duction of these gases would also be 
possible if a number of smaller 
demands reaching a large total in the 
aggregate could be created in fairly 
close proximity to a central source 
of supply. Were these gases known 
to be available at reasonably low cost 
at some particular point there would 
be a tendency for those industries 
which could use them to locate in the 
vicinity, thus increasing the demand 
and lowering production and dis- 
tribution costs. 


ELECTROLYTIC OXYGEN AND Hypro- 
GEN IN NortTH AMERICA 


There are several parts of the. 


United States where, owing to the 
existence of natural conditions, it 
might be commercially feasible to use 
the electrolytic process for obtaining 
oxygen and hydrogen for various 
purposes if the gases were required 
in large quantities. 

In Canada today over 90 per cent. 
of the electric power in use is gener- 
ated from water power, and this 
state of affairs is likely to continue at 
least until the provinces of Alberta 
and Saskatchewan, with their vast 
coal resources, begin to make use of 
that fuels ona, largerccale “ior, >the 
generation of electricity. There is 
therefore an abundant supply of 
hydro-electric power, a proportion of 
which is “‘off-peak,’’ and much more 
awaits development. In the Pro- 
vinees of Ontario and Quebec there 
are no known coal resources of any 
significance, and electric power in 
these two great territories is in con- 
sequence practically 100 per cent. 
“ny dro:7 

It is clear that, if large scale uses 
for oxygen and hydrogen can be 


developed it is the duty of, supply 
authorities to see that these gases 
are generated electrolytically if it be 
commercially feasible to do so ; and 
more especially so, if off-peak energy 
can be utilized, thus putting capital 
already invested to fuller use. An- 
other reason why, in Ontario, we are 
giving consideration to these gases is 
that in the northwestern part of the 
province there are immense quantities 
of low-grade iron ore, which are 
awaiting the advent of some means of 
reduction cheaper than those at 
present in use elsewhere in order that 
such ores may, if possible, be utilized. 

Two interesting announcements 
have recently appeared in the press. 
One is to the effect that the Con- 
solidated Mining and Smelting Cor- 
portion of British Columbia will 
manufacture fertilizers, and is about 
to establish a large synthetic ammonia 
plant ; hydrogen will be obtained 
electrolytically. The other states 
that the by-product hydrogen of the 
Canadian Salt Company at Windsor, 
Ontario, is to be utilized in the 
manufacture of synthetic ammonia 
to be made by the Casale process. 
The Canadian Salt Company has 
recently been taken over by Canadian 
Industries, Ltd., which latter firm is 
an off-shoot of Imperial Chemical 
Industries, Ltd., of England. The 
synthetic ammonia will be oxidized to 
nitric acid, which will be utilized in 
the explosives factories of Canadian 
Industries, Ltd. a 


WHY THE ELECTROLYTIC PROCESS 
Is NOT MorE USED 

It is pertinent here to inquire why 

the electrolytic process is not em- 

ployed on a larger scale than it is 
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today. ‘There seem to be several 
reasons, among which are the fol- 
lowing : 

Until comparatively recently no 
really large electrolytic oxygen-hydro- 
gen cells have been available and the 
capital, labor and maintenance costs 
for small cells are relatively high. In 
the meantime other commercial 
methods of producing hydrogen (for 
example, the water-gas process) have 
been developed on an immense scale 
and, for oxygen the present uses are 
relatively small and by no means 
centralized. 

The electrolytic process necessarily 
produces both oxygen and hydrogen, 
and, if only one gas be utilized and 
the other be entirely, or largely, 
wasted, all, or nearly all the cost must 
be charged against the one gas. 
Manifestly, in such case there would 
be great advantage in finding an 
outlet for the other gas. 

Large quantities of power during 
periods of off-peak have not been 
generally available in the past. 

Evidence is accumulating that 
several industries are taking an 
interest in the question of using 
oxygen and/or hydrogen in a large 
way, if only these gases can be 
obtained at low enough cost. It is 
recognized, of course, that there are 
various methods of obtaining oxygen 
and hydrogen, but electro-chemists 
and electrical engineers are naturally 
interested in the electrolytic process, 
and this paper is confined chiefly to 
consideration of the subject with 
which it deals, on the assumption 
that the gases are to be obtained 
electrolytically. 

It may be pointed out also that, 
wherever coal is scarce and water- 


power is abundant, if use is to be 
made of either of these gases in large 
quantities the electrolytic method 
will be the one preferred, on account 
of these existing natural conditions. 
The present situation is that, usually, 
either hydrogen or oxygen alone is 
required, and the other gas is, (or is 
not), marketed as a by-product. If 
very large quantities of either gas 
were required and the electrolytic 
process were used, it might in any 
given instance be practically impos- 
sible to dispose of the large amount 
of the other gas thus made available. 
The chief problen, therefore, where 
electrolytic production is involved, 
is to find a suitable outlet for oxygen, 
in bulk; for, were it possible to 
establish a big demand for both gases 
near to a source of supply it seems 
likely that the price of each gas could 
be set at figures which would be 
reasonably satisfactory all round. 


ADVANTAGES OF ELECTROLYTIC 
HYDROGEN 


In the absence of a remunerative 
market for oxygen it is generally felt 
that, in large scale production, hydro- 
gen can be obtained from water-gas 
at lower cost than by electrolysis, 
unless very cheap electric power is 
available. It is, however, so easy to 
obtain practically pure hydrogen 
directly from the electrolytic cell, 
that, where only a moderate amount 
of the gas is required, and gas of 
high purity is needed, the electrolytic 
method is often chosen, as, for 
example, in obtaining hydrogen for 
the hardening of fats and oils. 

It is claimed, too, by at least one 
maker of electrolytic cells that the 
very pure hydrogen obtained can in 
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many cases command a higher price 
than hydrogen not quite so pure, 
in processes where the reactions 
depend on the presence of a catalyst. 
The reasons are that the catalyst will 
last longer, the speed of reaction can 
be increased, employment of lower 
temperatures and pressures is possible 
and a more sensitive catalyst may be 
used. 


LARGE ELECTROLYTIC CELLS FOR 
OXYGEN AND HYDROGEN 


Electrolytic cells for the production 
of oxygen and hydrogen are particu- 
larly suitable for operation with off- 
peak power, as they will work well 
at reasonable efficiencies, under great 
variations of load. Further, such 
cells accommodate themselves readily 
to rapid changes in load, as the de- 
mands on the system whence power 
is derived rise and fall. Hence, a 
load factor approaching 100 per cent. 
is possible of attainment. A large 
battery of these cells would furnish 
one of the best available means of 
filling up, not only daily, but also to 
some extent seasonal, valleys in load 
curves. 


Any scheme or process which holds 
out a promise of enabling the load 
factor of electrical power supply 
systems to be appreciably improved is 
worth a good deal of study, because 
of the financial benefit which would 
accrue on the fulfilment of the promise. 
Also, assuming that there were a 
large and rapidly growing demand for 
off-peak energy the need for peak- 
load plants would be obviated. 

Only those who have experimented 
with hydrogen-oxygen cells really 
know the difficulties that have to be 


overcome in developing any parti- 
cular design of cell to a stage where 
it is fit to put on the market. Ap- 
parently there is still room for much 
research work before the ideal cell is 
evolved, which combines the greatest 
possible efficiency with longest life 
and the lowest capital, running and 
maintenance costs. 

There are two main types of cell at 
present in use, the filter-press type 
and the ordinary tank type. Of the 
latter there are two variations, one 
using electrodes consisting of plain 
sheets of metal, and another in which 
each electrode is built up of a large 
number of metal strips laid side by 
side to orm Ya” oridy = thewactive 
surface of such a grid are the edges of 
the strips plus the whole of, or at 
least a large proportion of, each side 
of every strip. 

The inventors “ol! this @type sof 
electrode claim increased output at 
the same efficiency, or increased 
efficiency at the same output, as 
compared with other cells, as well as 
reduced cubic content for equal 
capacity. Single cells capable of 
taking 10,000, 15,000 and even more, 
amperes can now be obtained. A 
15,000-ampere cell will produce from 
300 to 400 cubic feet of both gases, 
oxygen and hydrogen, per hour. 

It is of interest to note that 100,000 
kilowatts used for every hour in the 
year will produce about 6.5 thousand 
million cubic feet (184 million cu. m.) 
of hydrogen, and half that quantity 
of oxygen per annum. ‘This is at 


the rate of about 750,000 cubic feet 


(21,000 cu. m.) of hydrogen per hour. 
The weight of hydrogen produced per 
annum will be about 18,000 short 
tons, and of oxygen about 130,000 
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short tons, (16,300 and 118,000 metric 
tons respectively). 

Some particulars of different makes 
of cells were obtained, with a view to 
comparing them in this paper, but, 
unless a specific set of conditions of 
use is assumed, it is difficult to make 
comparisons. One of the most im- 
portant factors about electrolytic 
cells is the voltage at which they 
operate. The voltage required for a 
given output varies, other things 
being equal, with the kind of metal 
used for electrodes, the electrolyte 
used, and with the temperature at 
which the cell is operated. 

The material used for electrolytic 
cells seems to be, pretty generally, 
pure iron, with the anodes nickel- 
plated. ‘The electrolyte is usually a 
solution of KOH in water. The 
temperature at which cells are run is 
mostly about 65° C., although higher 
temperature up to about 90° C. would 
be desirable if this could be obtained 
without detriment to the cell. 

On the large installations both the 
water supplied to the cells and the 
temperature of the cells are controlled 
automatically, and little attention is 
required. Large batteries of cells of 
an aggregate capacity of 12,000 kw. 
can, according to one manufacturer, 
be looked after by one man. This 
would mean perhaps 400 cells of 
15,000 amperes capacity. 

The selection of cells for any given 
set of conditions involves careful 
consideration of several factors. The 
capital cost of the cells may be kept 
down by arranging to run them at 
relatively high voltage and current 
density, and space required and 
building cost will be less, but more 
money must be spent on the total 


electrical equipment required to fur- 
nish the current, including invest- 
ment for generation, transmission, 
transformation, and conversion to d.c. 
If the source of primary energy (coal, 
oil, etc.) has to be paid for, the ex- 
pense will be greater, because the cells 
will run at lower efficiency and will 
therefore require more energy sup- 
plied for a given output. These are 
conflicting items among which a 
balance must be struck in order to 
obtain the best commercial results. 

Again, it seems quite probable that, 
for some specific case, one particular 
make of cell may have advantages, 
on account of‘efficiency or capital cost 
or other feature, not possessed by 
another make. Hence it would be 
as impossible to state off-hand that 
any particular make of cell would best 
satisfy any particular set of conditions 
as to declare, without proper investi- 
gation, what is the best operating 
voltage, in a definite case, for any one 
make of cell. 

Before leaving this discussion of 
cells, mention should be made of the 
fact that several attempts have been 
made to operate oxygen-hydrogen 
cells under pressure, and in “‘ Chemical 
and Metallurgical Engineering” of 
July, 1928, appeared an article by 
J. E. Noeggerath, describing a pres- 
sure cell which, it is claimed, uses 
about 25 per cent. less energy at 150 
atmospheres than at 1 atmosphere. 
Small size and low cost are also 
claimed, as well as elimination of the 
need for compressors. A cell of this 
type, if it could be operated at the 
required pressure, would be useful, 
for example, in the synthetic ammonia 
industry, and for long distance trans- 
mission of the gases. 
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VIEWS OF EXPERTS. 

Many authorities have expressed in 
the technical press and elsewhere views 
corrobative of some of the statements 
made above. A few quotations are 
here given : 

ARTHUR D-SIATILE SING ete ohne 
justification of the use of pure oxygen 
in the combustion of fuel lies either 
in the very substantial saving of fuel 
that may result, or in the high tem- 
perature attainable. The available 
heat per pound of fuel burned, in high 
temperature work, may be several 
times as great when pure oxygen is 
used as when even a pre-heated air 
blast is used. ‘This will result in 
marked economies in the production 
of high-grade ferro-silicon, ferro-man- 
ganese and ferro-chrome alloys that 
are indispensable in modern metal- 
lurgy-n” Phe. smelting sor iton;: “and 
especially of ferro-manganese, has 
already received favorable attention.” 

‘In the field of processes requiring 
temperatures higher than are attain- 
able by burning fuel with air, oxygen 
will probably invade a portion of the 
electric furnace field in a few years.”’ 

‘Uses of an entirely different class, 
which may in some cases require a 
product of higher purity, are the 
chemical processes that use oxygen 
as a raw material.”’ 

“The outstanding example of such 
use is the possibility of blasting a 
water-gas generator continuously with 
a mixture of oxygen and steam.” 

“Such a generator might easily use 
25 per cent. less fuel for a given out- 
put, and have twice the capacity from 
a given size of generator, due to 
continuous operation at higher tem- 
peratires.] 

“The direct result of economies 


along this line will be a rapid broaden- 
ing of the field of gas utilization, both 
in house heating and in small indus- 
trial furnaces and boilers.” 

‘Effective utilization in these vari- 
ous fields will depend upon well- 
supported and properly directed re- 
search.” 

E-GeCorrreLlue a Wseiol omyeen 
in connection with the enrichment*of 
the blast furnace and practically all 
phases of pyrometallurgical work will 
furnish the key to success in the fur- 
ther development of such metal- 
lurgical operations.’”’ 

FB. P.-Wiuson; 2] Re Sa Oxy cen 
rapidly becoming as essential to 
industrial life as it is to human life ; 
and as new applications are economi- 
cally perfected, it will undoubtedly 
rank with other forms of industrial 
utilities such as light, heat and power. 
It already has a great variety of 
industrial uses in its gaseous and 
liquid states, as well as in chemical 
combination with other elements.”’ 

USE OF OXYGENATED AIR.® “‘Many 
metallurgists believe that their opera- 
ations can be conducted more econ- 
omically if they add oxygen to the 
air used in various smelting opera- 
tions ; a number of chemists believe 
that relatively pure oxygen can be 
produced in metallurgical quantities 
at very small cost. If cheap oxygen 
could be produced, many metallur- 
gical operations would benefit.’ 

ELECTROLYTIC OXYGEN AND Hy- 
DROGEN.® ‘‘The plant (electrolytic) 
can operate satisfactorily and without 
undue loss of efficiency, under very 
great variations in the amount of 
power available, It is extremely 
flexible and the load taken by the 
battery can be instantly altered to 
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suit the power available according to 
the other demands on the generating 
station, so that a station load factor 
of nearly 100 per cent. can be ob- 
tained.” 

“The plant can be started and 
stopped instantly so that no time is 
lost on this account. The labor 
requirements of an efficient electro- 
lytic plant are practically negligible, 
when it is equipped with automatic 
feed-water tanks which supply the 
make-up water according to demand.”’ 


1 In some cases it might be feasible to develop 
new sites if a market for some of the power were 
immediately available, due to a demand for oxygen 
and hydrogen—sites, which, otherwise, it might 
not pay to develop for years to come. In Canada, 
the development of at least one large water-power 
site is said to have been made possible, or at any 
rate greatly facilitated, by the sale of current for 
the operation of electric boilers to supply steam 
required in pulp and paper mills. 
soo embridee, Mass., Industrial Bulletin, March: 


3 Chem. and Met. Eng., 30, 943 (1923). 

4 «The Application of Oxygen and Hydrogen to 
Industrial Operations,’’ Gen. Elec. Rev., 30, 544 
(1927). 

5 Abstracts of Papers presented at a symposium 
on Oxygenated Air at the New York Meeting of 
the Am, Inst. Mining and Metallurgical Engs., 
Inc., Feb., 1924, p. 4. 


8 World Power, Jan., 1928. 
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National Safety Congress 


ACH year a National Safety 
Congress is held and is at- 
y tended by representatives of 
the Hydro Electric Power 
Commission of Ontario. One would 
naturally ask : Why such a Congress 
is held >? During 1928, there ,were 
killed in public accidents in “the 
United States, 48,000 persons; in 
industry, 24,000 persons and in the 
homes, 24,000 persons. By organi- 
zation, it has been clearly shown that 
accidents can be prevented and it is 
also clearly shown that accidents are 
the result of ignorance and careless- 
ness. With an unnecessary loss of 
almost 100,000 persons each year, it 
is quite apparent why consultation 
and discussion should be carried out 
in an organized way, to reduce if not 
eliminate this waste. : 


One is at once impressed by ‘the 


huge registration at the Congress, 
this year between 6,000 and 8,000. 
From large and small industries come 
General Managers, Engineers, Doc- 
tors, Managers, Superintendents and 
Foremen. There are also present 


Government officials, Insurance re- 
presentatives, Police and Traffic En- 
gineers, interested in preventing 
public accidents. With the success 
of the prevention of accidents in 
industry, it is but natural that social 
workers, nurses, school teachers, etc., 
are present to learn methods to put 
into effect, to reduce the appalling 
loss of life in home accidents. 

The Sessions are generally divided 
into General Sessions of interest to 
all; Industrial Section Sessions of 
particular interest to a given industry 
and Particular Subject Sessions of 
interest to various groups. In the 
Industrial Groups are found indus- 
tries such as metals, mining, public 
utility, cement, packers, tanners and 
construction, In the Particular 
Subject Groups, such matters as 
public safety, health, employees’ pub- 


etc. 


lications, home safety, etc., were 
discussed. One “was particularly 
impressed by the business-like 


conduct of the meetings ; the clear- 


cut and at times flatly contradictory 
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discussion and the quite evident 
intense interest of all attending. 

In the opening Session, Dr. T. G. 
Soares of the University of Chicago 
in a thoughtful address pointed out 
that in the world of today, it is 
absolutely necessary for, from the 
toddler of three to the grandfather of 
eighty, to take particular care of ones 
movements to protect life and limb. 
The complicated industrial age we 
live in, is far different from that of 
100 years ago. ‘Telling the story of 
the Prince of Wales’ reply to the 
request that he give up hunting, that 
it was his own neck he risked, the 
doctor asked the question—‘“‘ Was it 
his own ne¢k.?”’ “Js ‘any one a iree 
agent or have not all of us many who 
are financially or emotionally affected, 
if we are injured or killed ? 


In the Session dealing with autos 
mobile accidents, one of the auto- 
mobile executives made out a case 
for more speed on the highways to 
prevent accidents, only to have Dr. 
Louis I. Dublin, Statistician, Metro- 
politan Life Insurance Company, 
entirely shatter his rosy picture, by 
clearly showing from recorded facts 
that speed is responsible for most of 
the highway accidents. In the In- 
dustrial Group, one of the outstanding 
matters of interest, was the presenta- 
tion of a playlet of a series of meetings 
between a safety engineer and a hard 
boiled foreman, developing’ the 
‘thought that plainly it was more 
manly to prevent an accident than to 
think up an alibi afterwards. Through 
all of the papers and the discussions 


could be seen the thought that 
planning for safety will prevent 
accidents. This planning may mean 


safe design of plant, method of 


unloading a car of poles, safe guarding 
the public from an open trench or 
developing a set of safe operating 
rules. Unsafe methods and unsafe 
design have no place in modern 
economic practice was pointed out 
by a consulting business expert. 
Good public relations, that most 
important of any successful public 
utility, it was pointed out, could not 
be developed nor maintained if the 
accident. record 1s) not) -keptesto ga 
minimum. In doing work on public 
highways, every precaution must be 
taken to prevent the public who have 
a perfect right on the highways, from 
becoming injured. One most striking 
evidence of the value of organized 
accident prevention work, was the 


‘elaborate and carefully planned pro- 


programmes of accident prevention, 
carried out by the larger organiza- - 
tions. 


The name Jane Adams, Hull House, 
Chicago, is known around the world. 
A life given in bettering the tenement 
liver. In a too short address, Miss 
Adams presented pointedly what it 
meant to the home to lose the bread- 
winner or to have a child scalded with 
water. This phase of the accident 
problem, is just now receiving atten- 
tion. In the matter of health, an 
address by a General Foreman of the 
Western Electric Company, was of 


creat interest.» He? gayeue sem. 
ployees’ reactions to the health 
programme of industry. Most 


employees took the health informa- 
tion passively or as it was put ‘To 
hold any job I have to take it so 
what the —.’’ ‘This clearly shows 
that much educational work with a 
clear-cut plan and no frills is needed. 

The series of lectures on Public 
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Speaking by Professor C. D. Hardy, 
Northwestern University, Evanston, 
Ill., has for the last few years, been 
one of the outstanding events of the 
Congress. Starting at 8.30 each 
morning, with an audience of about 
2,000, in a practical, humourous and 
thoughtful manner, Professor Hardy 
picked to pieces the average pre- 
conceived ideas of public speaking 
and presented many useful hints, a 
most important one being: “By 
practice, develop the habit of thinking 
on your feet.”’ 

The industrial agé has increased 
hazards leading to accidents and ill- 
health. This price of the benefits of 
the industrial age being proved un- 
necessary, Accident Prevention is a 
recognized part of all industry and is 
needed in preventing public and home 
accidents. In matters of health, 
there is too much worry about ill- 
health and too little done to maintain 
good health. 


A Little Nothing 


He cut his hand, a little thing, 
He hardly felt the sting, 

He could not stop for iodine, so— 
Five weeks in a sling. 


He ran a splinter in his knee, 
Why, what is that, I beg ? 

He could not stop to fool with that, 
The Doc cut off his leg. 


He got a cinder in his eye, 
Removed it with a knife; 

He goes around half blind now, 
But he’s glad they saved his life. 


He grabbed a piece of foreign wire 
In quite a careless way, 

The flowers were most pretty 
At his funeral, they say. 


He climbed to fix a cable, 
On a ladder with a crack; 
We're standing six feet over him, 
He’s flat upon his back. 


We're always hoping for the best 
When we should fear the worst; 
It’s best to tend the little things 
With ‘First Aid” and ‘Safety 
robe: 
—The Bluebell. 


Monsieur A. Antoine, Directeur 
Général de L’Electricité de Stras- 
bourg was a recent visitor of the 
Commission. M. Antoine spent two 
days in consultation in the office and 
inspecting some of the Commissions 
plant. He showed a keen interest 
in the systems and more particularly 
was he impressed by the accomplish- 
ments made in developing an ad- 
vanced system of inducement rates. 


Mr. B. Mulholland, Assistant En- 
gineer, Municipal Engineering Dept., 
left on the first of this month for six 
weeks visit to Ireland. 
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Central Ontario System 


The Order-in-Council approving 
the sale of the Belleville and Oshawa 
local distributing systems and the 
Oshawa Gas Plant to the municipali- 
ties were issued in September. The 
Commission at the request of the 
municipalities will continue the opera- 
tion of these systems until local com- 
missions take office. 


*k *K *K *K 


Estimates are in preparation with a 
view to the supply of power to 
Hastings. 

poet tamed 

The municipalities of Tweed, 
Napanee, Deseronto, Port Hope and 
Brighton have opened negotiations 
with the Commission with regard to 
the purchase of the local distribution 
plants. 

oe ae bs Beer 

The council of the town of Cobourg 
is considering the submission to the 
electors of by-laws convering the 
purchase of the local gas, electric and 


water systems. 
SK Re Ne Se 


Niagara System 


Extensions and improvements are 
being made to London Transformer 
station. The building is being 
extended for a new control room, 
and the existing building changed to 
provide for additional feeders. Im- 
provements are being made to the 
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cooling water system and_ barrier 
walls erected around the 110 kv. 


lightning arresters. Improved type 
of relays are being installed on the 
London municipal feeders. 


* * * *K 


Brantford Hydro-Electric System, 
on account of increase in load, is con- 
structing a second substation in the 
northwest section of the city, one 
3,000 kv-a., three-phase transformer 
being the initial installation. 


*K * *k * 


The American Can Company is 
constructing a can manufacturing 
plant at Simcoe and will take an 
initial load from the Simcoe Hydro- 
Electric System of approximately 
300 h.p. 

i eee ee 

In order to provide for substation 
capacity in the southwestern section 
of the city, St. Catharines Hydro- 
Electric System is installing a second 
substation with a capacity of 1,500 
kw. . 

| ee teed hte 

A new rural office is being opened 
in Brampton, on November Ist, for 
the operation of the Brampton, 
Georgetown and Streetsville Rural 
Power Districts. 

oa takes pe ae ORE 

A new rural office was opened in 
Guelph for the operation of the 
Rural Power Districts. Mr. J. E. 
Cornfoot, formerly in charge of Bar- 
ton Township, is Superintendent. 
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Since last issue, instructions have 
been issued for the construction of 
over 56 miles of’ rural line in the 
Niagara District to give service to 
134 consumers. 


*k *K * *k 


Thunder Bay System 


A third 110 kv. circuit with neces- 
sary interswitching is being added to 
the line between Cameron Falls gener- 
ating station and Bare Point trans- 
former station a distance of 68.4 


miles. The conductor will be 336,400 
cir. mils aluminum cable, steel re- 
inforced and will be carried on the 
existing steel towers. 


Bee se ties ot) ae 


The Commission is proceeding with 
the purchase and installation of 110 
kv. switching equipment for the third 
incoming 110 kv. line at Port Arthur 
Transformer Station. ‘The two pre- 
sent 110 kv. lightning arresters are 
being re-located and re-built. 


266 FRONT ist. 


Hydro Shop: Exhibit at Belleville Fair. 


Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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THE LIGHTING SEASON 


Shes SHE cool days and evenings of the Autumn act as a 

: signal and a stimulant for a renewal of intense 

activity in practically all branches of life. The 

Summer recess has passed and just ahead are the 

productive months of the year merchants look 

forward to, the months when their sales are greater in volume 

of any season of the year and, of course, manufacturers must 

supply that which is sold. All this activity increases as the 

days become shorter until the peak of retail selling is reached 

just before Christmas. This involves the increased use of 

artificial lighting under which a very large percentage of the 
various activities are carried on. 

During the Fall and Winter seasons manufacturers and 
merchants become aware of their need of better lighting, but 
it is a common thing for them to delay action until the begin- 
ning of the next season and that time is now. The value of 
good lighting in factory, office and store has been proved 
beyond doubt many times. 

The first appeal to prospective buyers is the show windows 
of a store. The attraction of a well-lighted store window in 
which goods are tastefully arranged is irresistible. This, 
followed up by an interior lighted to correspond stamps the 
store in the public mind as a desirable place to shop. 

The benefits of good lighting are none the less tangible in 
the factory and the office. By its use the employees are enabled 
to give much better service than is possible under poor lighting. 

How is the lighting in your district? There are un- 
doubtedly many men who have held over the relighting of 
their premises until after the Summer. The illumination 
laboratory of the Commission is equipped and ready to render 
assistance to those who feel that the lighting of the premises 
under their direction is not fully satisfactory. Lighting plans 
for either new or existing buildings will be supplied, a visit. of 
inspection will be made when advisable. A few of the Hydro 
municipalities have availed themselves of this service, which 
is an indication that throughout the Province there is a great 
deal of this work to be done. 

You are invited to refer the Renting problems in your 
district to the [lumination Laboratory, 8 Strachan Ave., 
Toronto, where each one will be individually considered and 
an impartial report submitted. 
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Trethewey Falls Development 


By S. W. B. Black, Hydraulic Dept. and N. F. Seymour, 
Electrical Engineering Dept., H.E.P.C. of Ont. 


HE application of ‘‘remote 
control’’ in the operation of 
hydro-electric power stations 
is making possible the uti- 

lization of many small water powers 
which otherwise would be outside the 
range of economic development. This 
method of control not only makes a 
marked saving in operating charges, 
but by centralizing the dispatching of 
the output of power in the hands of 
one operator, the most efficient use 
of the water is effected. This is 
particularly true where several de- 
velopments are situated on the same 
stream. 

One of the latest plants, with 
remote control equipment, recently 
put into commercial service by the 
Commission, is that at Trethewey 
Falls on the South Muskoka River. 
This plant lies immediately above 
the Hanna Chute station which was 
placed in service in October of 1926. 
Downstream again from Hanna Chute 
is the South Falls station where the 


control of all three plants is central- 
ized. A total head of 170 feet is now 
developed on this stretch of the river. 

The water discharged from the 
Trethewey Falls plant passes directly 
into the forebay or headpond of the 
Hanna Chute station, and that in 
turn discharges into the headpond of 
the South Falls plant. Very little 
pondage is available at Trethewey 
Falls or South Falls while Hanna 
Chute possesses a large headpond on 
which fluctuations in load are easily 
taken up without much change in 
level. It is thus evident, in order to 
obtain the most economical use of 
water by the three stations, that 
centralization of control is very 
desirable and necessary. 

A very comprehensive storage sys- 
tem has been installed on the lakes 
above these three plants, the principal 
ones being Lake of Bays and Hollow 
Lake. The flow of the river has 
thereby been considerably improved 
by these storage reservoirs so that 
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CONTENTS sections seventy-five feet long on 

— either side, and a wing wall on the 

west bank extending from the power 

Vol. XVI No. 11 house to the high ground above. The 
November, 1929 power house substructure is of re- 
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considerably greater loads can be 
carried by the plants than under 
natural conditions. 

The natural head at Trethewey 
Falls was about twenty-four feet, and 
the development consists essentially 
of a concrete dam and power house 
across the river at the head of the 
Falls, which raises the water 11 feet, 
giving a total operating head of 35 
feet for the plant. ‘The dam consists 
of three stop log sluice-ways in the 
river channel, flanked by spillway 


duplicate recording instrument at 
South Falls. Thus the chief operator 
can keep track of the water levels at 
the three plants and balance the loads 
to derive the most benefit from the 
water supply. 

A gantry crane of five-ton capacity 
is installed on the headworks deck 
for handling the racks and the steel 
sectional gates ; these gates may be 
used for unwatering the turbine pit. 

The new headwater level required 
the raising of one highway bridge 
about six feet, and over a mile of road 
to a maximum height of three feet. 


Upstream view of Trethewey Falls development. 
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Down-stream side of Power House. 


A timber log slide has been provided 
immediately adjacent to the power 
house. 

The superstructure of the plant is 
of pressed brick construction, 36 ft. 
6 in. by 29 ft. 6 in. by 33 ft. 234 in. 
high, and is designed to house one 
generator with its switching and 
automatic equipment. A roof moni- 
tor 7 ft. by 4 ft. 6 in., and three wall 
louvres below the windows on the 
down stream side of the building are 
provided for the proper ventilation of 
the power house and generator. A 
fifteen ton, hand operated chain block 
is installed in the building for the 
erection and dismantling of the unit. 

The generator installed in this 
plant is a Swedish General Electric 
Company vertical type machine with 
a spring type thrust bearing to carry 
the weight of the rotor and the 
turbine runner. The rated capacity 
of the unit is 2,000 kv-a., 80 percent. 
power factor, 3 phase, 60 cycle, 6,600 


volts, 257 rev. per min. The lubri- 
cating system of the machine is self- 
contained, the oil being circulated by 
a pump, driven off the generator 
shaft, from the reservoir of the lower 
guide bearing to the thrust bearing 
chamber and from there by gravity 
to all other bearings. The thrust 
bearing operates in an oil bath which 
is kept well supplied with cool oil 
when the oil valves have been pro- 
perly adjusted for normal speed. The 
oil after leaving the oil pump is 
passed through a water cooled oil 
cooler located on the generator room 
floor outside the generator concrete 
base ring before it enters the thrust 
bearing. The water for this cooler 
as well as for general station supply is 
taken from the forebay through a pipe 
embedded in the centre pier into the 
power house. 

This unit is also designed for self 
synchronizing and is provided with a 
95 per cent. speed contact which 
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Interior View of Power House. 


automatically closes the breaker and 
places the unit on the line when the 
master starting element has been 
closed. 

No step-up transformers are pro- 
vided at this plant, the power de- 
veloped being fed at generator voltage 
(6,600 volts) direct to the South Falls 
station bus. ‘The length of this line 
as well as the control cable for this 
station is 2.4 miles. This voltage is 
stepped up at the South Falls station 
to system voltage (22,000 and 38,000 
volts) by means of the main power 
transformers which have been pro- 
vided to handle this additional ca- 
pacity. 

A bank of two 5 kv-a. and one 15 
kv-a. service transformers is installed 
in the station to step the voltage down 
from 6,600 volts to 110-220 volts for 
the supply of all motors used in 
conjunction with the automatic fea- 
tures as well as control, lighting, 


heating and cottage service at the 
plant. .All direct current. control 
service used at this plant is supplied 
from the main direct current control 
bus in the South Falls station. 

One 6,600 volt, 3 phase circuit is 
constructed between the Trethewey 
Falls and the South Falls plants 
which acts as both a service feeder 
and a generator feeder. ‘This line is 
provided with an automatic breaker 
in both plants with the service feeder 
for Trethewey Falls tapped off the 
line side of the breaker in this plant. 
The circuit breaker used in Trethewey 


Falls is a motor operated type of 


Canadian General Electric manu- 
facture. 

The automatic control of the unit 
in Trethewey Falls is installed in the 
South Falls plant while manual 
control for emergency conditions can 
be carried out in the Trethewey Falls 
station. All control and indicating 
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wiring is supplied between these 
plants by means of a 24 conductor 
lead covered cable carried on the 
same poles as the power feeder at a 
distance of from 5 to 10 feet below 
the power feeder and carried into both 
stations through a set of telephone 
protective devices consisting of 14 
ampere fuses and carbon blocks for 
grounding excessive voltages which 
might be induced in this cable due to 
short circuits on the power feeder. 
All load and power factor indi- 
cations are recorded at the South 
Falls plant and once the unit has been 
placed on the line the operators in 
South Falls have control over the 
generator by means of push pull 
buttons to vary the speed and voltage 
of the unit. Consequently the 
operators in South Falls are able to 
manipulate load conditions on South 
Falls, Hanna Chute and Trethewey 
Falls plants to pass sufficient water 
for the system load without wastage. 
In starting up of the machine the 
operator has only to pull a pull 
button switch in South Falls station 
which closes the master element and 
the unit is automatically put in 
service, thrown on the line and 
brought up to voltage and the 
operator can then load the machine 
as desired, by means of his speed and 
voltage control. The plant is norm- 
ally shut down by reducing the load 
by means of the speed and voltage 
control buttons and then pulling 
another pull button switch in South 
Falls plant which automatically opens 
the breaker and the master element 
and the automatic sequence on the 
governor and control devices at 
Trethewey Falls shuts down the unit 
and applies the brakes. These brakes 


are of the oil pressure type and 
although automatically applied by 
the governor are arranged for hand 
pumping. 

In cases of trouble the unit is 
promptly cleared from the system 
by relays provided for this purpose 
and the plant shut down automati- 
cally. In addition to the protective 
devices normally supplied in manually 
operated plants this unit has the 
following which are in two classes : 

(a) Relays which clear the unit 
from the system and shut the plant 
down which will allow the immediate 
re-starting of the unit without in- 
spection if desired, as follows : 

(1) Alternating current overvoltage 
relay which shuts down at 25.5 
per cent. overvoltage. 

(2) Direct current overvoltage re- 
lay which shuts down at 11.2 
per cent. overvoltage. 

(3) Low governor oil pressure relay 
which shuts down when pres- 
sure drops to 140 pounds. 
Normal operating pressure, 160 
to 200 pounds. 

(b) Lock-out relay which clears 
the unit from the system and locks 
out the plant when the trouble must 
be remedied and this lock out relay 
hand reset before the unit can be 
started up again. This relay is 
operated from :— 

(1) Thermostats of the dial type 
on all bearings which operate in 
case of excessive heating of any 
bearing. 

(2) Overspeed mechanical device 
on the generator which oper- 
ates at 19 per cent. overspeed 
(305 rev. per min.). 

(3) Differential relay which oper- 
ates on generator differential. 
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(4) Direct current undervoltage 
relay which closes its contacts 
if the exciter voltage drops to 
25 volts. 

The complete switching and control 
apparatus was arranged by the Com- 
mission’s Engineers. Standard con- 
tactor switches and relays and special 
relays were purchased from the differ- 


ent manufacturers and connected in 
to meet the desired operation and 
protection for this plant. 

This station was placed in active 
service in September of this year, 
about one year after the commence- 
ment of construction operations by 
the Construction Department of the 
Commission. 
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Windsor, Essex and Lake Shore Railway 


By W. R. Robertson, General Superintcndent, 
Hydro-Electric Railways 


N February, 1927, representatives 

of the municipalities served by 

the Windsor, Essex and Lake 

Shore Rapid Railway met at 
Kingsville to consider the proposed 
abandonment of the railway by its 
owners. ‘This meeting adopted a 
resolution requesting the Commission 
to prepare a valuation of the railway 
and an estimate of the cost of re- 
habilitation and operation by the 
municipalities. 

The Commission’s engineers re- 
ported that the road could be pur- 
chased for $296,000.00 and that 
complete rehabilitation would cost 
$704,000.00. Earnings based on the 
actual earnings for the year 1926, and 
an increase in local earnings in Windsor 
from district now served by buses, 
were estimated at $285,000.00 -with 
operating expenses at $173,000.00 
and annual fixed charges for depre- 
ciation, interest and amortization at 
$110,000.00. 

The proposition was placed before 
the electors of the interested munici- 
palities and ratified, and legislation 
was then secured authorizing the 


formation of a Municipal Association 
to acquire the railway, with authority 
to transfer the control, rehabilitation 
and operation to any railway opera- 
ting in the County of Essex. 


The participating municipalities 
formed an association known as the 
Windsor, Essex and Lake Shore 
Electric Railway Association, with 
one member from each municipality 
and Mr. E. Blake Winter, President, 
Mr. W. B. Clifford, Vice-President, 
and Mr. M. E. Brien, Secretary. The 
Association floated bonds for $1,100,- 
000.00 to cover purchase and re- 
habilitation and working capital of 
$100,000.00 and purchased the rail- 
way. Proceeds of bond sale amount- 
ing to $684,000.00 was turned over 
to the Commission to cover rehabili- 
tation. 


On September 8th, 1929, the Com- 
mission, under an agreement with the 
Association, took over the operation 
and rehabilitation of the Railway. 


The Railway consists of 36.12 miles 
of standard gauge single track, ex- 
tending from the corner of Pitt and 
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Map of Essex County showing route of Windsor, Essex and Lake Shore 
Railway. 


Ouellette Streets, Windsor, to Leam-_ district traversed is one of the most 
_ ington, with sidings to many thriving prosperous in Ontario, with extensive 
industries along the route. The production of fruit, vegetables, 


Bathhouse at Point Pelee Park. 
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Point Pelee Inn at entrance to Point Pelee Park. 


tobacco, and general farm produce. 
At present, power is generated at a 
steam plant in Kingsville, and al- 
ternating current at 6,600 volts is 
used direct on the trolley wire. ‘This 
entails the use of very heavy equip- 
. ment of a type expensive to maintain. 


Cost of operation has necessarily been. 


very high, and with unusual expenses 
in correcting defects in equipment and 


converting boilers from gas to coal- 
burning, has resulted in such a finan- 
cial condition that the old company 
could not finance improvements, and 
the property was allowed to become 
rundown. 


To. rehabilitate the road, the 
Commission will change from steam - 
generated to Niagara power, put in 


Lighthouse at Leamington. 
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modern, high-speed cars and recon- 
struct the roadbed and overhead 
system. These improvements are 
estimated to cost $674,000.00 made 
up as follows: reconstructing road 
bed with new sidings, telephone and 
block signals, new overhead, new 
freight shed, Leamington, and repairs 
to stations, $444,000.00; five new 
and three re-built passenger cars and 
two locomotives, $155,000.00 ; and 
three new sub-stations, $75,000.00. 
When the rehabilitation is com- 
pleted, the road will be in a position 
to give a much better service at a 
greatly reduced operating cost. In 


the past, traffic has been offered 
which the road could not handle for 
lack of equipment. ‘This, and much 
new business should be attracted by 
the improved service, with resultant 
increase in earnings. 

A start has been made on the 
rehabilitation programme. About 
20,000 ties have been put in the track, 
the roadbed in Windsor improved, 
and work on the joint transmission 
line for the Power Department and 
Railway is under way. By Spring it 
is expected the new cars will be run- 
ning, providing adequate facilities for 
handling increased traffic. 
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Measurement and Control of Diversion of 
Water from the Niagara River 


By J. J. Traill, Assistant Engineer, Hydraulic Dept., 
H.E.P.C. of Ont. 


WENTY years have elapsed 

since the Boundary Waters 

Treaty between the United 

States and Great Britain 
was signed, determining among many 
other important matters, the amount 
of water that might be diverted from 
the Niagara River for the develop- 
ment of power. By the terms of the 
treaty, there may be permitted a 
diversion from the river within the 
Province of Ontario, for power pur- 
poses, not exceeding in the aggregate 
36,000 cubic feet per second, and 
within the State of New York 20,000 
cubic feet per second. 

Three large power developments 
were in process of construction on the 
Canadian side at the time that the 
treaty was signed. The Canadian 


Niagara Power Company, a _ sub- 
sidiary of the Niagara Falls Power 
Company, commenced the construc- 
tion of their plant in 1901. Power 
was delivered in 1905, and by 1917 
ten units, having an aggregate ca- 
pacity of 109,000 horse power, were 
installed. In 1902 the Ontario Power 
Company commenced work on what 
is now the Ontario plant of the Hydro- 
Electric Power Commission. Power 
was first produced in 1905, and by 
1913 fourteen units, having an aggre- 
gate capacity of 180,000 horsepower, 
were completed. Two additional 
units were added in 1918. Finally, 
the Toronto Power plant was com- 
menced in 1903, first delivered power 
in 1906, and was completed in 1915, 
with eleven units having an aggregate 
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capacity of 145,000 horsepower. Con- 
struction and operation of all of these 
plants thus commenced a few years 
before the treaty was signed in 1909, 
and all were completed a few years 
after that time. Only one existing 
plant antedated these large develop- 
ments, namely that of the Inter- 
national Railway Company, begun 
in 1892 and completed in 1905, with a 
capacity of 3,600 horsepower. 

These four plants, as finally brought 
to completion, were incapable of 
using the whole permissible Canadian 
diversion under the Boundary Waters 
Treaty, even had they operated at 
full load continuously. It was there- 
fore quite unnecessary at that time to 
keep continuous records of the water 
used, and no systematic inspection or 
test of the plants was made by 
Dominion Government officials con- 
cerned with adherence to the terms 
of the treaty. The Spring of 1922, 
however, saw the first unit at the 
Queenston plant come into service, 
and as additional units were added 
and plant output increased, it was 
evident that the time was not far 
distant when the whole permissible 
diversion of 36,000 cubic feet per 
second would be in use. A similar 
situation existed on the American side 
of the river, where a large extension 
of the plant of the Niagara Falls 
Power Company was_in process of 
completion. 

In 1923 an agreement was reached 
between the United States and 
Canada, whereby an International 
Niagara River Board of Control was 
appointed, charged with the inspec- 
tion of the various plants on each side 
of the river for the purpose of 
ascertaining definitely and accurately 


the quantity of water being used in 
each country in view of the limitations 
imposed by the Waterways Treaty. 

At the request of the Board, the 
Commission’s engineers carried out 
many tests of generating units, con- 
duits, penstocks, and other parts of 
the plants, and devised a method of 
rating the units or groups of units so 
that measurements of the energy 
generated could be used to determine 
the amount of water diverted. It is 
obvious that the primary requirement 
would be accuracy and, for this 
reason, methods of procedure in the 
tests and subsequent investigations 
were subjected to the closest scrutiny. 
It“ was “to bevexpettedstocarkararie 
Board would require similar methods 
to be used on both sides of the river, 
and this was quite possible, as all 
plants are ‘similar in this “espect, 
namely that in almost all cases each 
unit is supplied by an independent 
penstock. Accurate measurements 
of large quantities of flowing water 
are always difficult, but this feature 
of the plants makes for a very con-_ 
venient application of the Gibson 
pressure-time method of measure- 
ment. It is beyond the scope of this 
article to describe this method even 
briefly, but it is doubtful if more 
accurate results could be obtained 
by any other method in such installa- 
tions as those at Niagara Falls. It 
was unnecessary to test each unit, 
but many tests were made of identical 
units, thus providing checks on the 
accuracy of much of the work. In 
all, twenty different units were tested 
in the three plants, and tests were 
also made on conduits, tunnels, pen- 
stocks and other parts of the hydraulic 
installation, as well as careful checks 
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of many of the electric instruments. 
All tests were witnessed by members 
_ of the Board, or their deputies. 

In addition to this, the engineers 
of the Board kept in touch with all 
work done in the preparation of the 
rating tables based on the tests, and 
checked the computations before 
approving of the results. 

From the standpoint of the Com- 
mission, it was essential that the 
method of deriving the water diver- 
sion from the records of load on the 
plants should permit quick and 
accurate conversion of the power 
readings into equivalent water used. 
It was only a few years after the 
reports on diversion were first pre- 
pared until the whole permissible 
diversion was required to meet the 
load demands, and. by having records 
prepared quickly it was possible to 
take full advantage of all available 
water. 

The procedure in computing the 
water diversion is as_ follows: 
Promptly at the end of each hour an 
operator in the control room of each 
plant reads the kilowatt-hour meter 
on each generator, and reports his 
readings immediately to the load 
despatcher’s office at the Ontario 
plant, along with such other per- 
tinent data as headwater and tail- 
water elevations. Here the load 
records are converted into water 
diversion records by the aid of the 
rating tables referred to above. The 
load despatcher is also advised re- 
garding operation of auxiliary equip- 
ment or other equipment using water, 
and makes allowance for all mis- 
cellaneous uses of water. In a very 
few minutes after the close of the 
hour, the load despatcher has before 


him the record of water used for the 
preceding hour, and also the total 
amount for the day up to that time. 
It thus becomes possible for him to so 
control the load on the various plants 
as to make full use of the whole 
available diversion and yet not exceed 
the limit of 36,000 allowed to Canada. 
This diversion, of course, supplies 
the Canadian’ Niagara Power Com- 
pany and the International Railway 
plant, as well as those belonging to 
the Commission. ‘The former, by its 
charter, may generate only 100,000 
horsepower, and usually has a daily 
load factor of 99 to 100 per cent. for 
Sixmidays. cach. week. It 1s easy, 
therefore, to make allowance for the 
water used by this plant, and, as 
the International Railway plant is 
relatively small, errors in the esti- 
mates of the diversion at this plant 
are not of great importance. Ac- 
curate records of diversion at each 
of these plants are, of course, ob- 
tained by the Control Board. 

The diagram in Fig. 1 illustrates 
the closeness which the load des- 
patcher can obtain between the per- 
missible and actual diversion. It 
will be observed that in the month 
selected, which is quite typical of 
ordinary operation of the plants, 
the diversion for power purposes was 
nearly always very close to 36,000 
cubic feet per second on each day. 
The exceptions are Sundays, when, 
of course, the system demands are 
so greatly reduced as to make it 
unnecessary to use all of the available 
water. ‘The opinion has been ex- 
pressed occasionally, by those not 
well informed, that the permissible 
diversion is being exceeded. Such 
statements are absolutely without 
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foundation. In the recorded diver- 
sions, in addition to the allowances 
made for water required to generate 
power, full allowance is also made for 
the water used by service units, the 


water used by units running without 
load but ready to go into service, 
for leakages, and for flushing ice and 
debris as at the ice chute gate at 
Queenston, so that the spirit, as well 
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as the letter of the treaty regulations, 
is carefully lived up to. Of course, 
every attempt is made to reduce 
leakage and other water used that is 
not productive of power for system 
or service. 

In the design of the Queenston 
development, one of the ideas con- 
stantly before the Commission and 
its engineers was that a plant of high 
efficiency, using as much of the 
available fall in the Niagara River as 
possible, should be built. The result, 
as is well known, is a plant with units 
having an overall efficiency of 91 
per cent. and generating 30 horse- 
power for every cubic foot per 
second of water flowing through the 
plant. As compared with this, the 
Ontario plant, also a very efficient 
plant but which works on a lower 
gross head, generates 1714 horse- 
power per cubic foot per second, and 
the Toronto Power plant, operating 
under a still lower head than the 
Ontario plant, generates only 9144 
horsepower per cubic foot per second. 
It is important, therefore, that as 
much energy as possible should be 
generated at the Queenston plant on 
account of its greater water economy, 
and this is attended to by the load 
despatcher, the plant being run at a 
very high load factor and carrying, 
day and night, as much of the sys- 
tem load as possible. In the early 


hours of the morning, as the system 
load grows, the Ontario Plant load is 
increased, and when the demands 
exceed the capacity of these two to- 
gether, additional load is carried by 
the Toronto Plant. By this arrange- 
ment, as much energy as it is possible 
to obtain is procured from the per- 
missible diversion. 

In the month’s records illustrated 
in the diagram, the average daily 
diversion at the Queenston plant is 
usually in the neighborhood of 16,000 
cubic feet per second ; at the Ontario 
plant it is seen to be about 7,000, and 
at the Toronto plant about 2,500 
cubic feet per second. The average 
loads corresponding with these figures 
would be 480,000 horsepower at 
Queenston, 120,000 horsepower at the 
Ontario plant, and 24,000 horsepower 
at the Toronto plant. The peak 
loads, of course, exceed these figures 
for average load, and the daily load 
curves for the plant would show that 
only peaks in the daily load are 
carried by the Toronto plant, on 
account of its low water economy of 
course. Generally, for about seven 
hours commencing about 11 p.m., the 
plant carries noload. ‘Thus, no more 
of the diverted water is used at low 
efficiency than necessary, and the 
fullest benefit possible in power 
produced accrues to the Province 
from the water diverted. 
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North York Hydro 


ORTH York Hydro Electric 
Commission has_ recently 
completed and occupied a 
new office building, at 5151 
Yonge St., Willowdale. Previously it 
had used rented quarters in the North 
York Township building. This is 
the second building built by North 
York Hydro, the store house located 
at the rear of the new office building 
having been erected in 1925. 

The Hydro-Electric System of 
North York Township has its origin 
from three sources, namely : “The 
Toronto Electric Light Company and 
its affiliated organization, the York 
Radial Railway, extended distribution 
lines north and east from the City of 
Toronto into what was then York 
Township ; The Toronto Hydro- 
Electric System built a few lines 
north and west from the City and the 
Town of Weston co-operating with the 
Ontario Commission extended its 


lines east and north into the Township, 
beginning in the early part of 1914. 

In 1923 after the secession of North 
York from the rest of the Township, 
steps were taken to form two separate 
system’ areas. “Area No, I) tookein 
roughly the section between Bathurst 
Street and Bayview Avenue and ex- 
tending from the southerly to the 
northerly limits of the ‘Township. 
Area No. 2 was made up of the section 
immediately to the north and east 
of Weston. At this time the com- 
bined areas were serving some 300 
customers, with a total plant value of 
about $65,000.00. 

In the spring of 1927, Area No. 1 
was enlarged to include all but the 
extreme northeasterly and the ex- 
treme northwesterly sections of the 
Township and absorbing Area No. 2. 
The combined plant at this time had 
reached a cost of some $260,000.00 
and was. serving about 1,750 


North York Hydro Commission's new office butlding. 
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customers. ‘The system now serves 
more than 2,400 customers and has 
an investment in plant of over 
$280,000.00.. 

From the time of forming the areas 
in 1923, the System has been under 
the management of North York 
Hydro-Electric Commission. The 


HAA 


officers of this Commission for the 
year 1929 are Messrs Robert Rise- 
brough, Chairman ; H. V. Bowden, 
Commissioner, and James Muirhead, 
Reeve. Mr. Thomas Jackson is 
Superintendent, having filled that 
position from the beginning, and Mr. 
B. Thackeray is Secretary. 


Demonstration at National Plowing Match 
at Kingston 


HE Commission this year 
again made a demonstration 
of equipment which might 
be used on farms, housed in 

two tents so as to make the assembly 

clearly defined as to that which might 
be used in barns and dairy and that 


which might be used in the household. 


A variety of ranges, washing 
machines, refrigerators and appli- 
ances were on display in the household 
section. ‘The selection was made so 
as to cover as far as possible as 
complete a line as space would permit. 
There were seven ranges, seven 
washing machines, three refrigerators 
and two water heaters, besides the 


table appliances, in this 
section. 

The space in the barn section would 
not permit making a complete assort- 
ment of the farm machinery which 
might be driven by Hydro-Electric 
power but a sufficient number of 
pieces were assembled in this section 
to present the idea of driving equip- 
ment from a central source, 1.¢., with 
a line shafting, and those interested 
in power could easily imagine other 
equipment assembled in such a way 
as to be driven from this same power 
source. 

In the dairy section a line shaft was 
driven by a one-horsepower motor 


Sette up 


Fig. 1—Installation in the Household Section. 
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Fig. 2—Dairy and Motor Information Section. 


and to this were belted two makes of 
cream separators, a churn and a 
washing machine. A deep-well pump 
head was also installed in this section 


as the uses of water are so closely 
allied with the dairy. A washing 
machine was also installed here as on 
many farms it is more convenient 


Fig. 83—Barn Section. 
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Fig. 4—Demonstration of Water Systems. 


to make use of the motor which drives 
dairy equipment to supply power also 
for a belt-driven washing machine. 
The milking machine demonstration 
unit in this section properly belongs 
in the barn but being a. part of the 
installation on a dairy farm it was 
included in this section, as the two 
are so closely allied in the operation 
of dairy farms. 

Fig. 1 shows the installation in the 
household section, with a view 
through the passageway into the 
barn and dairy section. 

Fig. 2 shows the dairy section and 
motor information sections. 

Fig. 3 shows the barn section. 

Fig. 4 shows a variety of water 
systems. 

The estimated attendance at the 


Plowing Match during the four-day 
period was 35,000. Of those in 
attendance great numbers passed 
through our demonstration tents. 

Complimentary remarks were 
heard from many. Among those 
noted as making these remarks were— 
Dr. Christie, President of the Ontario 
Agricultural College, Guelph; Mr. 
Bert Roadhouse, Deputy Minister of 
the Ontario Department of Agri- 
culture, and representatives of the 
Agricultural Department at Ottawa. 

It would seem from the interest 
taken by the farmers and residents of 
rural districts in attendance at the 
plowing match that’ much of the 
equipment on display would find a 
place on the Hydro-Electric equipped 
farm and home. | 
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The Use of Graphic Meters in Industry 


by A. R. Wells, Meter Engineer, Operating Dept. 
H. FE. P. C. of Ont. 


(Continued from October) 

Fig. 11 shows a Graphic Meter of 
the termo-demand type. This meter 
is comparatively new and has shown 
itself to be particularly useful for 
certain purposes, principally the re- 
cording of badly fluctuating loads 
where the value of the load obtained 
is desired to be easily readable or to 
be the equivalent of the heating pro- 
duced in the motors driving the load. 
Since there are few fluctuations in the 
slow moving pen it is possible to run 
the paper at a much slower speed, 
thus reducing the paper cost and also 
increasing the reliability of the opera- 
tion of the paper driving mechanism. 
This latter feature is particularly 
valuable when in remote, unattended 
stations, some of which are of the 
outside variety. ‘This all sounds 
very well until it is desired to cali- 
berate one of these meters on a cold 
day at an outdoor station, when it is 
realized that the load must be held 
steady for 20 minutes to obtain the 
caliberation at one point of the scale. 


Fig. 11—Thermo-demand type of 
graphic meter. 


The moral is, don’t caliberate a meter 
of this type at an outdoor station on 
a cold day. 

The type of pen in this meter is 
not new, but the fact that the pen 
moves very slowly makes it possible 
to run for a considerable time on one 
filling. It has been found that when 
using half-inch per hour paper speed 
one filling of the pen will last a month. 
This meter can be obtained with 
either clock drive or equipped with a 
small synchronous motor. The meter 
with the half-inch per hour drive by a 
synchronous motor has been found 
to be a particularly reliable meter 
from the point of view of continuity 
of records. 

As previously mentioned, the fact 
that the meter is in the thermo- 
demand type makes it possible to use 
it in measuring the average values of 
particularly variable loads, but this 
feature makes the meter useless when 
measuring the values of rapidly 
changing quantities, unless only the 
average value and their effect in 
regard to heating of the electrical 
equipment supplying the motor. 

This type of meter is certainly the 
lightest of the strip-type recorders, 
which is a great advantage to the 
person who actually carries the meters 
around. 

Fig. 12 shows one model of the 
cheaper variety of Graphic Meters 
in which the chart used is of the 
round variety, which must be changed 
at the end of the period or the record 
of the previous period is destroyed 
and no record is obtained for the 
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Fig. 12—Graphic meter using circular 
chart. 


period between the time the chart 
should have been changed and the 
time it is changed. ‘The strip-type 
meter has the decided advantage that 
the period between changing charts is 
much longer, and even though the 
paper runs out all of the record on 
that chart is still useful, and the only 
chart loss is between the time the 
meter should have been attended to 
until the time it is attended to. 
Fig. 13 shows the instrument de- 
signed to record the time and duration 


Fig. 183—Graphic meter to record the 
time and duration of ten different events. 


of ten independent events. The 
number 13 makes the writer think 
of the good luck the operator would 
require for the ten pens to all continue 
inking between the time of one visit 
and the time of the next. 

The manufacturers state that it is 
possible to lift each of the pens out 
of the meter without disturbing any 
of the others. ‘This meter, as will be 
seen, is driven by hand wound clock 
at speeds which can be changed by 
changing gears on the side of the 
clock. ‘The re-roll in this type of 
meter is driven by a separate spring 
Tieene clock..case, «thus ‘keeping 4 
constant pull on the paper. The 
writer has not had any experience 
with the operation of this particular 
meter. 

Fig. 14 shows a direct acting 
Graphic Meter which has been pro- 
vided with what is called a quick-trip 
attachment. The purpose of this 
meter is to obtain a record of normal 
events on a chart having a compara- 
tively slow paper speed, but on the 
occurrence of any desired event to 


Fig. 14—Graphic meter provided with 
quick-trip attachment. 
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increase the speed of the paper to 
quite a high value, in order to obtain 
a record of the quickly changing 
events during the time of an unusual 
disturbance. 

The quick-trip attachment has to 
be reset and re-wound after each 
operation. One manufacturer has 
devised a meter in which the paper 
is driven forward at the high speed 
by a motor which runs continuously 
and is so arranged that the paper is 
driven forward exactly twenty-four 
hours on the chart each time the 
quick-trip device operates. With the 
high paper speeds the pull of the paper 
on the pen is sufficient to move the 
pen off zero by a considerable amount, 
and it is only when the pen is at mid- 
scale that the speed of the paper has 
no effect on the position of the pen. 


CHARACTERISTICS OF METERS 
Damping. 

The characteristic of meters which 
determines the legibility of the chart 
more than anything else is damping. 
A meter is said to be underdamped 
when the pen moves beyond the final 
position when the load is changed, 
and then has to return to it after it 
has had one or more complete oscilla- 
tions. A meter is said to be critically 
damped when the pen just reaches 
the true value and neither overshoots 
nor is exceedingly long in reaching the 
final point. Fig. 15 shows the effect 
on legibility of the chart produced 
by damping. Whether the chart 
showing the maximum swings was 
taken on a meter having less than 
critical damping or not is not stated 
in the catalogue from which the dia- 
gram was taken, but since most of the 
earlier Graphic Meters of the direct 
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Fig. 15—The twmproved legibility of a 
chart produced by damping. 


acting type were underdamp, it is 
quite probable that the upper chart 
is for an underdamp meter and that 


_the lower chart is for an overdamped 


meter. Where it is possible to adjust 
the damping in a meter which is to be 
used to record rapidly varying quan- 
tities, it is necessary to adjust the 
meter for just under critical damping 
in order that the pen may reach the 
final position in the minimum time. 

Fig. 16 shows very clearly how 
much more information about the 
instantaneous values of rapidly 
changing quantities can be obtained 
by high paper speed. Several things 
affect the accuracy of the chart at the 
high paper speed. Damping is all 
important, and the accuracy with 
which the occurrences can be recorded 
is entirely dependent on the damping. 
In one type of Graphic Meter it has 
been found by test that if a disturb- — 
ance lasted for 0.2 seconds a meter 
moved to 50 per cent. of the distance 
between the original and the true 
final position. If the disturbance 
lasted for 0.7 seconds, the meter can 
move 90 per cent. of the final distance. 
From this it will be seen that the 
values recorded on the chart shown 


THE BULLETIN 
EAA 


co ~ © wn w~< 
. e e e e e e e e e@ e e e e e ‘ 


Fig. 16—Chart taken with high paper 
speed showing instantaneous values. 


when the paper is moving one and 
one-half inches per second, would 
have to be corrected for the time lag 
of the meter. However, considerable 
information can be obtained from 
these high speed charts. 

Figs. 17 and 18 show the character 
of chart obtained from a relay type of 
meter, and a thermo-demand type of 
meter on the same load. ‘The writer 
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is familiar with the damping on the 
relay type of Graphic Meter from 
which the charts were taken, and 
knows that they were very heavily 
damped, so that it would require at 
least 30 seconds for the pen to move 
from zero to full scale. If the 
damping had been any lighter the 
pen would undoubtedly have cut 
through the paper. 

Fig. 19 gives a good idea of the type 
of charts which are used on the 
various meters for measuring elec- 
trical quantities. The top figure 
shows the typical volt meter chart of 
an alternating current Graphic Volt 
Meter. Since the voltage does not 
vary to any great extent, the zero is 
suppressed and the normal operating 
point is made in the centre of the 
scale. As will be noted, the scale is 
not uniform. ‘The second specimen 
of chart is a typical one for direct 
current instruments, and for watt 


Fig. 18—Chart made by thermo-demand type of meter. 
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fig. 19—Types of charis used on 
electrical meters. 


meters for use on alternating current 
or direct current. It will be noted 
that the divisions are approximately 
uniform. In the case of direct cur- 
rent instruments, the scale will be 
exactly uniform and in the case of 


THE BULLETIN 
DAU 


watt meters, if properly designed, 
the scale will be very nearly uniform. 
An exactly uniform scale is a great 
advantage, but is very hard to obtain. 
The relay type of graphic meter 
having the gravity type of control is 
the. only one besides. the direct 
current instrument which necessarily 
have an exactly uniform scale. 

Fig. 20 shows two types of graphic 
meters and three types of clocks. 
The small device at the front of the 
picture is a synchronous motor used 
for driving a number of different types 
of meters. The meter on the right 
is a demand meter in which the watt- 
hour meter element drives the pen up 
scale for a pre-determined interval 
and then resets. ‘This meter has not 
been described because it does not 
give any information with regard to 
the instantaneous values. ‘The meter 
on the left is an obsolete type of relay 
graphic meter, but a large number of 
these meters are still in use, giving 
wonderful service. 

Fig. 21 shows that manufacturers 
are awakening to the fact that it is 
quite necessary to be able to remove 
the ink well and pen from a graphic 
meter for filling and cleaning. ‘he 


fig. 20—Two types of meters and three types of clocks. 
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Fig.21—Ink well and pen removed from 
meter for cleaning and filling. 


writer has seen some sorry looking 
meters because the pen and ink well 


could not be easily removed, because | 


the ink well does happen to run over 
some time. 

Fig. 22 shows the ideal method of 
taking out a pen, that is, simply 
Hite sit. out. Just recently ’ the 
writer had to take a pen out of an old 
type meter and it required a couple 
of hours because the ink had so 
corroded the threads of the screws 
holding the pen that they could 
hardly be removed. 

Fig. 23 shows the pen and ink 
fete OL, a. more “recent; correc 
acting Graphic Meter. The manu- 
facturer has not gone quite far 
enough and it is still necessary to 


Fig. 22—Method of taking pen out of 
meter. 
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Fig. 23—Pen and ink reservoir of a 
more recent type of graphic meter. 


remove two screws to get the ink 
well out and to loosen one to remove 
the pen. 


CLASSIFICATION OF METERS 


From the illustrations it can be 
seen that meters of the graphic type 
are quite varied as to purpose and 
principle. The field has been by no 
means covered and a brief summary 
which will include a reference to other 
types of meters than those shown will 
now be given. 


MECHANICAL METERS 


There are a great many types of 
mechanical meters, such as water 
level recorders, pressure recorders, 
temperature recorders and steam flow 
meters. Most of the above have 
round type charts and are generally 
cheaper than these having strip type 
charts. 


ELECTRICAL METERS 


Meters which measure electrical 
quantities are made in various forms 
to measure any of the electrical 
quantities. The watt meter is prob- 
ably the one most used, and in many 
cases iS a very important meter. 
When used in a permanent location to 
record large power loads for the 
purposes of billing, under these cir- 
cumstances the cost of maintenance, 
permanency of caliberation, con- 
tinuity of records and ease of making 
repairs are all very important. 
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There are also ammeters, volt 
meters, power factor meters, re- 
active component meters and fre- 
quency meters. All of these have 
their particular uses, but in the 
alternating current meters it is only 
the watt meter that has a uniform 
scale. 

The Example 

Assume that it is required to obtain 
a two weeks’ record of the operation 
of a department of a factory having 
three motors, 100 horse-power, 25 
horse-power and 10 horse-power re- 
spectively, and a baking oven con- 
trolled by a thermostat which takes 
a load of 60 kilowatts. ‘The latter is 
supposed to run only at night when 
the other loads are off. 

The total load will be 225 horse- 
power, which corresponds to approxi- 
mately 200 amperes at 550 volts. 
Graphic meters are made for use 
directly on 550 volts without poten- 
tial transformers. A pair of current 
transformers having a ratio of 200 to 
5 amperes would probably be the 
most suitable. If the graphic meter 
has a usual rating of 5 amperes, 550 
volts, the full scale of the meter will 
be 200 kilowatts. ; 

The watt meter will be the most 
suitable because it has a uniform 
scale, and even the 10 horse-power 
motor, if run alone, would give an 
indication of 4 per cent. of full scale 
at full load. ‘The current transfor- 
mers should not be of the clamp-on 
variety, because no current trans- 
former would operate satisfactorily 
on 200 volt amperes. 

There are three types of meters 
to be chosen from, the direct acting, 
the relay type and the thermal- 
demand type, if it is decided to use a 


watt meter. If information desired 
is only the average load on the plant, 
and the information as to duration 
of shut downs is not important, the 
thermal-demand type would probably 
give the required information. If 
the load is badly variable the thermal- 
demand meter should be used. 


If the load is reasonably variable 
and it is possible to mount the meter 
in a permanent location, so that a 
pendulum clock could operate, the 
relay type of graphic meter will give 
an extremely good chart on paper 
having rectangular co-ordinates and 
should not require any attention for 
a complete period of two weeks. 

The direct acting meter having 
good damping could be used even 
though the load was quite variable. 
The ink reservoir would probably 
have to be filled before the two weeks 
had elapsed, and the pen would have 
to be thoroughly cleaned out before 
the meter was started up if it would 
continue to ink properly throughout 
the whole period. If a record is 


desired of rapidly changing quantities 


and it is desired to use a high paper 
speed, the direct acting meter should 
be used. 

A zero test should be taken on the 
meter before the motors are started 
and also when the run is complete. 
In the case of permanent meters and 
large billing loads, the zero test 
should be taken every day. 

Connection diagrams are supplied 
with all meters and, of course, must 
be carefully followed if the record is 
to be of any value. The details 
mentioned previously about stamping 
the chart with the date, location, 
load, current transformer ratio, po- 
tential transformer ratio and full 
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scale will have to be taken care of by 
the attendant. It will be desirable 
to cut a roll into twenty-four hour 
lengths and stamp each chart. It is 
quite evident that a great deal of the 
value of the charts are lost when they 
are left rolled up. It is then not 
possible to compare one day’s chart 
with another, and unless special filing 
cases are provided, the charts are 
thrown into a corner of a drawer of a 
desk, whereas if they were cut into 
twenty-four hour lengths and folded 
properly they could be included in 
the regular filing cabinet with the 
report on the operating conditions at 
the time of the test. 
The above will indicate the cal- 
culations necessary and the desira- 
bility of analyzing the requirements 
before the test is started. After the 
test has been completed, the chart 
should be carefully studied, con- 
sidering power consumption, delays, 
operation of the thermostatic control 
of the electric furnace, whether the 
electric furnace is being operated 
during the heavy load period, differ- 
ences between the operation record 
on different days, and also to discover 
the reason for all the peculiar charac- 
teristics shown on the chart. There 
is no real reason why as much infor- 
mation could not be obtained from 
the above assumed record as is 
obtained from an engine indicator 
_ diagram. 
The records should be kept and 


compared with later records of the 
same department. 


Not Fair 
By J. Edw. Tufft 

Bill Silken’s barn is well equipped 
with every known device, so he can 
handle all his work in clever way and 
nice, so he can feed his kine and swine 
in just a little trice. The water’s 
piped into the stalls where thirsty 
cows may sip, the little calves have 
airy stalls where they can butt and 
skip, the little colts have pleasant 
pews where they can kick and trip. 

So much for that, but, ah—the 
house ! There is no comfort there. 
Bill’s wife must rest her sagging bones 
on crudest kind of chair, must cook 
her meals as best she can with ancient 
kitchenware. Bill’s wife must use 
an aged tub and washboard, too, 
alack, must scrub until her muscles 
ache and all her tendons crack, must 
toil until a steady pain has centered 
in her back. 

It may be fair thus to equip a 
stable for a cow, and fit it out in 
modern way from weather-vane to 
prow and then neglect the gentle 
wife,—it may be fair, some how ; 
but I was raised to think a wife much 
better than a horse, and even better 
than a pig or choicest sheep, perforce, 
and it is hard to change my mind 
now that I’m old, of course. 

—Ontario Farmer. 
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Precautions Against Freezing of Fire 
Extinguishing Appliances 


(Excerpted from Bulletin No. E-9 of National Fire Protection Association.) 


“PNLESS extreme vigilance is 
exercised the very best in- 
stallation of fire appliances 
may suffer temporary dis- 
ablement from frost. Automatic 
sprinkler systems, hydrants and all 
appliances using water for fire ex- 
tinguishment naturally require special 
care and attention in winter. The 
following precautions should be taken, 
inspections being thorough, with 
nothing taken for granted : 


SPRINKLER EQUIPMENT 


Be sure that engineer or supervising 
employee is fully posted as to the 
purpose and intention of every valve 
and pipe. It is also essential that the 
night watchman should understand 
the operation of all valves and the 
importance of giving proper and 
prompt alarm. 


Buildings. 


See that all portions of buildings 
are properly heated at all times to 
prevent freezing in any of the sprink- 
ler pipes, particular attention being 
given to exposed places such as hall- 
ways, entries, stair towers, elevator 
shafts, show windows, shipping rooms, 
attics, roof monitors and skylights, 
and spaces between ground and first 
floor and under sidewalks. 

Entire systems have been rendered 
inoperative through neglect of such 
locations. ‘To be safe from freezing a 
temperature of at least 40 degrees 
Fahrenheit should be maintained. 


Tanks and Fittings. 


Examine tanks and all pipes, 
fittings and valves, whether for steam 
heating, general water service, or fire 
protection. See that none is frozen 
or has been frozen, and that they are 
all in operative condition ; and where 
there is any liability of freezing, 
provide the necessary protection. 

Besides seeing that tank heaters 
are in proper order it is important to 
make certain that they are of ade- 
quate capacity for the tanks they 
serve. Both heaters and circulating 
pipes should be cleaned of any rust 
or sediment. 

Tanks should be cleaned and tank 
supports properly painted. 

Examine carefully and provide 
suitable boxing around any pipe lines 
which may be in exposed locations 
(either between ground and first floor, 
between buildings, or near windows, 
etc.). Make frequent tests during the 
winter in order to make sure the 
piping is free from frost. 

Open joints or gaps in the boxing 
are a prolific source of trouble. It is 
essential that wall ssuch ’ -defectsmpe 
discovered and remedied forthwith. 
Joist channels and tank platforms are 
places of special danger in this respect. 


First Arp APPARATUS 
Water Barrels, Pails and Hand 
Pump Extinguishers 


Where water barrels, pails, or hand 
pump extinguishers are located in 
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rooms subject to freezing tempera- 
tures, use calcium chloride to lower 
the freezing point of their contents. 
The following table shows approxi- 
.mately the temperatures at which 
water will freeze when calcium 
chloride (commercial 75%) is added 
in the proportions shown to depress 
the freezing point : 


APPROXIMATE FREEZING 
TEMPERATURE DEGREES 


FAHRENHEIT. 

WATER 
LSS ca Vl ale Aa 2 Gals. 1 qt. 
LRA) ee aes 5 2 Gals Epe 
LO aDelOW eee 2 Gallons 
740 RAR la 2 Gallons 
SUM es et 2 Gallons 
20 e 2 Gallons 


The strength of the solution ob- 
tained may be tested by using a 
hydrometer to determine the specific 
gravity. ‘This is necessary in the 
case of a solution which has been 
standing a long time, or which has 
been made from calcium chloride not 
freshly opened. 

Close fitting covers on calcium chlor- 
ide solution containers will help to pre- 
serve the solution as mixed. The 
inside of all containers to be used for 
calcium chloride solution should be 
coated with asphaltum paint. 

Calcium chloride is recommended 
- in place of common salt because the 
latter will always rust metals and may 
become objectionable because of its 
tendency to “creep” and crystallize 
all over the receptacle. In an emer- 
gency, common salt (not rock salt) 
may be used when the solution is kept 
in wooden casks and where tem- 
peratures lower than Zero Fahrenheit 


will not be encountered. ‘'wo and 
three-quarters pounds of salt to each 
gallon of water should be used, produc- 
cing a solution having a specific 
gravity of 1.205. Salt solution must 
never be kept in metal containers. 
Chemical Extinguishers (Soda- 
Acid and Foam Types) 
Anti-Freeze Extinguishers normally 


To Maxks 21% GaLLons 
ANTI-FREEZING SOLUTION 


CALCIUM SPECIFIC DEGREES 
CHLORIDE GRAVITY BAUME 
waa lec 1.139 AW heart 
614 lbs. Paso YAW 

eel DS». 6. OZ. 1,205 24.7 
Seuilbs. .6 02. E228 26.9 

ieee lS. 2.072. 1.246 28.6 
TORY bs: 1.263 30.2 


employing solutions which will with- 
stand temperatures as low as 40° 
below zero require no special atten- 
tion in cold weather. When ex- 
tinguishers are not of the anti-freeze 
type (1.e., are either of the soda acid 
or foam type) the following cautions 
should be observed : 

See that no extinguishers of these 
types are exposed to temperatures 
lower than 40 degrees Fahrenheit. 
Diluted sulphuric acid may freeze at 
a higher temperature than water ; 
and at from 36 to 38 degrees Fahren- 
heit there is likely to be material 
precipitation in the soda solution. 
Low temperatures may also produce 
a noticeable retardation of action 
even though precipitation is not 
evident. The freezing point of the 
soda solution is practically that of 
pure water. 

Absolutely prohibit the addition of 
‘“‘non-freezing’’? compounds of any 
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character to the contents of these 
extinguishers. Extinguishers have 
frequently been rendered inoperative 
by this means, and fatalities are on 
record, due to bursting of extin- 
guishers as a result of corrosion 
induced by such treatment. The 
addition of salt or calcium chloride to 
the soda solution causes chemical 
changes which defeat the essential 
principle of operation of these appli- 
ances. 

Frostproof cabinets for chemical 
extinguishers, even when they con- 
tain some heating unit, should be 
provided only in consultation with 
the Inspection Department having 
jurisdiction. Expert opinion is neces- 
sary in each case as to the conditions 
under which such cabinets may safely 
be used. 


GENERAL PRECAUTIONS 


Instruct the night watchman 
thoroughly in the use of all fire 
apparatus, the operation of all valves, 
and the proper method of giving an 
alarm. Employ only able-bodied and 
intelligent men of good character in 
this important position. 

Place thermometers in the colder 
portions of the plant and keep close 
watch upon temperatures during 
severe weather. 

Have all broken windows and 
skylights repaired and all outside 
doors made thoroughly weathertight. 
See that no attic ventilators are left 
open to the outer air. 

Secure maximum efficiency from 
available heating equipment by hav- 


ing all boilers and flues cleaned before 
winter arrives. 


To thaw water pipes that have be- 
come frozen, wrap the frozen section 
with cotton cloth and pour hot water 
upon it until the ice in the pipe gives 
way. Rags on the floor at the base of 
or under the pipe will absorb the 
waste water. If the freezing is too 
severe to yield to this treatment send 
for a plumber. 


Good results have also been secured 
by use of electricity where proper 
apparatus was available. 


A burning match, torch or open 
flame of any description should never 
be employed to thaw pipes. To wrap 
the pipes with oil-soaked rags and 
set them on fire is worse than folly ; 
it is incendiarism. Pipes are almost 
invariably adjacent to walls or parti- 
tions where there is an ascending 
current of air to feed and spread a 
flame. Even if the flame does not 
start a fire its sudden local heat may 
cause the pipe to break and flood the 
premises with water. 

Make sure that yards around build- 
ings are kept clean and in good order. 
Obstructions such as lumber and mis- 
cellaneous storage, at all times unde- 
sirable, may interfere very seriously 
with the handling of hose streams in 
a fire occurring after a heavy snowfall, 
particularly at night. 


At all times consult and co-operate 
to the utmost with the inspection depart- 
ment having jurisdiction. Also do 
not fail to call upon your local fire 
department for advice and help. 
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The Old Order Gives Place to New 


ah HE old order changes, giving 


place to new.’’ Hydro-elec- 
tric power has made another 
step forward in Ontario. 

Henry Bowmann, farmer, of Water- 
loo County, has signed a twenty-year 
contract with the MHydro-Electric 
Power Commission of Ontario. This 
contract is in the head office on 
University Avenue now. 

And there is more in that than 
meets the eye. For Henry Bowmann 
is a Mennonite of the old school, a 
follower in the footsteps of the Men- 
nonite men and women who brought 
their simple faith with them to 
Canada nearly a hundred and fifty 
years ago. 

Henry Bowmann who farms the 
land his forefathers farmed, three 
miles from Conestoga, is a man of 
influence among his neighbors of the 
“Old”? Mennonite faith. And Henry 
Bowmann will be the first “Old” 
Mennonite farmer in Waterloo 
County to use electricity. In less 
than a week the wiring will be done 
and the power will be turned on in 
HenryjBowmann’sbig houseand bigger 
barns. And a new order will be 
ushered in. 

There are still many, and those not 
the poorest, among the descendants 
of the first settlers of Waterloo 
County who adhere strictly to the 
faith of their fathers, and the dis- 
cipline of the ‘Old’? Mennonite 
Church. 

In the old days and old lands the 
Mennonite rule of simplicity and 
peace brought terrible persecutions 
upon unbelieving people. In a new 
land and later days the same rule 


has kept its followers safe from 
‘““modern improvements,’’ free of the 
“curse of the telephone’”’ and un- 
touched by the “blight of the 
automobile.’’ Automobiles and tele- 
phones are among the things for 
bidden= to members of the’ “Old’’ 
Mennonite Church. 

All these years electricity has been 
forbidden too, and the “Old”? Men- 
nonite people have kept right on 
going to bed by candlelight in 
Waterloo County “the cradle of 
ivydaro;” 

Waterloo County saw the begin- 
ning of the Hydro-Electric movement 
nineteen years ago. On Oct. 12, 
1910, Adam Beck touched the button 
that lighted the streets of Kitchener 
with electricity. It made no differ- 
ence to the “Old’’ Mennonites. 

Since then Hydro-Electric lines 
have carried power to the farmers in 
every part of the county. But not 
to the farm of an ‘‘Old’’ Mennonite. 

These people, obedient to the rules 
of their Church, turned their eyes 
from the power lines that ran past 
their doors, and their thoughts from 
such things as electric separators and 
feed-crushers, electric stoves and 
irons. The faithful still took down 
the old barn lanterns and went out 
to do the chores, still lighted their 
big brick houses with the lamps and 
candles of an earlier day. 

Still do in fact. But not for long 
now. ‘The ban was lifted this year. 
The Bishop who leads the “Old” 
Mennonite churches decided at a 
conference in Pennsylvania this sum- 
mer that the use of electricity in 
business was lawful for his people. 
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And next week the power will be 
turned on in the house and barn of 
Henry Bowmann three miles from 
Conestoga. 

Credit for the latest step in the 
march of progress in North Waterloo 
goes to Earl Koch, head service man 
of the Kitchener Rural Hydro Service. 
Good authorities declare that Earl 
Koch ‘“‘never left Henry Bowmann’s 
farm for two days, and never stopped 
talking Dutch to him all that time.” 

Interviewed by The Clobe, Mr. 
Koch modestly rejected his laurels. 

“The ‘Old’ Mennonites, they like 
to have things convenient just the 
Same, as anybody else,” he said. 
“They’re just kind of slow to make 
up their minds. I talked to Henry 
Bowmann and told him how nice it 
would be—that’s all. It’s part of 
my job, you see. 

‘““He decided to have it when he’d 
thought it over. And he’s putting 
it in right, too, in his own house and 
his father-in-law’s and the barns. 
They’ll be able to do everything by 
electricity now if they want. 

‘“Automobiles next ? No, I should 
say not. If they did they’d have to 
leave the Church. No telephone 
either. Not the ‘Old’ Mennonites 
lippuercs, 

There is some comfort in that. 

— The Globe. 


Association of Municipal 
Electrical Utilities 


PRIMARY BALLOT 


The Report of the scrutineers giving 
the results of the primary ballot for 
nominations of candidates for office 
for 1930 shows the following results : 
President,—R. I. Dobbin, 

A. W. J. Stewart. 
Vice-President,—J. W. Peart, 


H. F. Shearer. 
Secretary,—S. R. A. Clement, 
B. Faichney. 
Treasurer,—D. J. McAuley, 
Ga oMickler 


Directors, from the Membership at 
large} ——O SHS socott) Re wits rae, 
J. Ee B.ePhelps;-J;° Ree Mchinden, 
W.. E.. Reesor, -O) M> Petry. 
District Directors,— 

Niagara District—J. E. Teckoe, 
J. G. Archibald. 

Georgian Bay District—H. Camp- 
bell, J; 'C. Miller,:> Ross Martyn, 
 peSeliates 

Central District—C. T. Barnes, 
G. E. Chase. 

Eastern District—J. R. Smith. 

Northern District—T. W. Brac- 
kinreid, Geo. Caldwell. 

The above names, subject to the 
wishes of the nominees, will appear 
on the election ballots which will be © 
distributed and returned on the first 
afternoon of the Winter Convention 
at the Royal York Hotel, Toronto, 
on January 29 and 30, 1930. 
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Central Ontario System 


The municipality of Cobourg has 
completed arrangements to vote on 
the necessary by-laws, on December 
9th, authorizing the purchase of the 
water, gas and electric utilities. 

* *k * * 


Owing to the rapid increase in load 
at ‘Trenton, it is necessary to increase 
the substation capacity. A new sub- 
station will be erected in a more 
suitable location with regard to the 
load and steps are being taken to 


carry out this work immediately. 
* * * * 


Georgian Bay System 


Work was recently completed on 


an extension to the Simcoe Elevator 


in Midland, bringing the capacity 
up to 4,000,000 bushels. ‘This ele- 


vator is served from a _ separate 
22,000-volt substation owned by 
Midland. 

* * * * 


A rural extension comprising ap- 
proximately fourteen miles of line 
was completed on October 16th in 
Port Perry Rural Power District and 
serves Blackstock, Nestleton, Cae- 
sarea and the adjacent summer area. 
Initial service has been given to 85 
consumers and it is expected that a 
large number of additional consumers 
will be taken on next summer. 


* * * * 


Niagara System 


The Preston Light and Water 
Commission propose to purchase one 
1,500 kv-a., O.1.S.C., 3-phase trans- 
former to be installed at present in 
their existing substation, along with 
the three 750 kv-a., 3-phase, W.C. 
transformers. It is expected that 
increased load will eventually make 
the erection of a second substation 
advisable and the new transformer 
is being purchased for outdoor use. 


* * * * 


Oxford County contains many 
homes where the Hydro servant has 
been summoned, and is one of the 
leaders in the use of Hydro on the 
farms. All up and down the high- 
ways and concessions, neighbors are 
talking and planning Hydro and more 
Hydro. 

Woodstock Rural Power District, 
one of the four rural power districts 
in this county, was formed in 1922 
and commenced operation in 1923. 
By the end of 1923 there was a total 
of 225 consumers, making a system 
demand of 96 h.p. A recent survey 
of the district shows a total of 565 
consumers, approximately 300 of 
which are farm services, and a system 
demand of 397 h.p. The following 
equipment was found to be in use in 
addition. to the lighting : 

128 motors ranging from 14 to 

10 hp. 
75 electric ranges. 
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66 hot plates of various sizes. 

104 washing machines. 

32 electric radios. 

172 toasters. 

Numerous small miscellaneous ap- 
» pliances. 

Practically every service had an 

electric iron. 

The progress of the other rural 
districts in this county compares 
favourably with the above, a con- 
dition that aids materially in making 
it one of the banner counties in the 
province of Ontario. 


Public Lighting of Fintona 


Fintona, County Tyrone, Ireland, 
is not in the list of towns with all- 


electric public lighting. It is not in 
the corresponding gas list, even oil 
lamps are unknown. ‘The result is 
that when a wake, christening or 
wedding takes place in Fintona, 
terrible things occur. The Northern 
Whig refers to the position thus :— 

At a wedding in the town recently, 
pandemonium reigned, and the usual 
bonfires were lighted. ‘Two pigs were 
so frightened at seeing the light, to 
which they were not accustomed, that 
they made their way out of the town, 
and were found two miles away next 
day. 

The inhabitants will not agree to 
levy a special rate for public lighting. 
It seems that each penny in the 
pound only brings in a total of £7. 


The Electrical Times. 


Window Display, Hamilton Hydro Shop. 
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Re Municipal Populations 


To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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Dona Naturae pro Populo Sunt 
By A. E. Davison, Transmission Engineer, H.E.P.C of Ont. 


UBLIC ownership, as exemplified 

J by the Hydro-Electric Power 
Commission, is comparatively 
young and not yet has tradition 
become an important factor in the 
lives of those closely associated with 
this organization. “‘Hydro’’, however, 
has reached its majority and is already 
in a fair way, like most institutions of 
importance, to outlive the economic 
life of the individual ; it is therefore to 
be expected that traditions and past 
records will, in the future, be much 
more appreciated and respected than 
they are now, by those who have been 
in close touch with the work of the 
Commission since the early days. 

In the minds of the older members 
of the staff there is a rich store of 
“Hydro” lore connected with incidents 
in the life of the late Sir Adam Beck. 
Many of these might well be put on 
record and it is to be hoped that 
someone will write a biography of that 
worthy Knight, recounting some of 
his experiences during the earlier 
development stages of the “Hydro” 
movement. One feature of the pro- 


gress of ““Hydro” through the years 
which may be of some interest, is the 
entrances to some of the buildings used 
by the Commission and it is with these 
that the present article will deal. 


ee 
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Entrance to National Life Chambers, 
where the Hydro-Electric Power Com- 
mission first met. 
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The thirteen 110,000-volt  sub- 


station buildings from which the 
Commission first distributed power 
have now grown to several hundred, 
including large generating stations, 
office buildings, warehouses, rural sub- 
stations, etc. “The entrances to some 
of these buildings are of more than 
casual interest to the staff and others 
who have passed and repassed these 
portals hundreds of times in the 
service of the Commission and of the 
people of Ontario. 

The present Hydro-Electric Power 
Commission of Ontario which was 
organized in 1906, first met in the 
National Life Chambers, 25 Toronto 
Street, Toronto. The Ontario Power 
Commission and the first Hydro- 
Electric Power Commission of Ontario, 
which were succeeded by the present 
Commission also occupied this building 
for some time, the entrance to which 
compares favorably with more recent 
efforts. 

From about 1907 to 1915, the 
Hydro offices were in the Continental 
Life Building at the corner of Bay and 
Richmond Streets. Occupying the 
seventh floor only for some time, it 
was not long after the first delivery of 


Doorway of Continental Life Building, 
second home of the Commission. 


power from Niagara Falls in 1910, 
that additional space was obtained 
on several other floors as the Com- 
mission found it necessary to increase 
its staff. 

In 1915-16, the present Head Office, 
the Commission’s Administration 
Building, was built on University 
Avenue. Additional Head Office 
space has had to be provided from 
time to time by securing a number of 
buildings on Murray and Orde 
Streets immediately to the west and 
north of the Main Building, and also 
on Elm Street and Dundas Street 
nearby. 

A photograph of the entrance to 
the Administration Building is repro- 
duced, carrying a coat-of-arms mo- 
delled after that of the Province of 
Ontario and bearing an inscription, 
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Entrance to the Administration Building of the Hydro-Electric Power 
Commission of Ontario. 


consistent with public ownership 
ideas, which translated is as follows : 
—‘‘The Gifts of Nature are for the 
People: | 


Entrances to other buildings, which 
show considerable talent on the part 
of the designers, and which are 
familiar not only to those who have 
had dealings with the Commission 


but also to thousands of the general 
public, are also illustrated. 


The west (main) entrance of the 
gate-house at Queenston, which was 
finished during the War, typifies a 
style of architecture similar to that 
found in the Head Office building. 
This entrance is used by almost every 
visitor to Niagara Falls who is 
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interested in large power develop- the properties of the Ontario Power 
ments. Company at Niagara Falls. ‘This 

The first purchase of a large power was in 1917. The doorway from 
plant by the Commission was that of Queen Victoria Niagara Falls Park is 


Mace re 


West Entrance of the Gate-house at Queenston Power House. 
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Doorway of the O.P. Plant at Niagara Falls. 


of different design from those already 
referred to. As will be seen from the 
photograph, it is imposing and at- 
tractive ; of all the entrances to 
publicly owned buildings in Ontario, 
it is probably the one best known to 
travellers from all over the world. 

Another well-known entrance is 
that to the power-house built by the 
Electrical Development Company 
whose properties were purchased by 
the Commission in 1920. ‘This is 
another treatment of the Doric 
columns and other Greek architec- 
tural effects found in the Head Office 
building. 

There is no doubt that as time goes 
on tradition and sentiment, growing 
around these various buildings, will 
be consistently cumulative, for within 
these dignified entrances none seek to 


exploit the “gifts of nature’’ for his 
own benefit, neither does he try to 
control the labour of others merely 
so that he himself may later live in 
greater comfort. Tradition will 
establish and confirm within these 
walls the practical application of the 
motto—‘ Dona Naturae pro Populo 
Sunt’’. 


Credit Where Credit is Due 


Reeve J. A. Morrison, Apple Hill, 
in a friendly and kindly letter to the 
Editor, makes some observations on 
coming municipal elections. Inci- 
dentally, Mr. Morrison makes men- 
tion of the Hydro System and pays 
the following tribute to the splendid 
service being rendered in this district. 
He says ‘‘We had a fine example of 
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Entrance of E.D. Plant at Niagara Falls. 


service this evening. Unfortunately 
our Hydro failed. We communicated 
with our local Superintendent about 
5.30, and was surprised at 7 p.m. to 
have light as usual. When one con- 
siders the distance these men tra- 
velled on Saturday evening, after a 
week’s work, and willingly repaired 
the line, it surely means a great deal 
for the users of Hydro to have men 
who are not shirkers. How easily 
they could have said, ‘“‘we will see 


to it to-morrow, and have enjoyed 
the evening at home, while we prowled 
around with lanterns. We applaud a 
hero, but forget men who every day 
are doing their best to brighten the 
lives and duties of their fellow men.”’ 
—The Winchester Press. 
It should be noted that on the 
occasion referred to the local Super- 
intendent had to go from Winchester 
to Apple Hill, a distance of about 30 
miles. 


Lon 
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Application of Petro Hlectric Power to 
to Farm Work 


Article No. 19 


An Interesting Installation on a Simcoe County Farm 


YEAR ago last June a 
station was installed on the 
Georgian Bay System L.T. 
line that serves the south 

end of Simcoe County at Fennell’s 

Corners, between Bradford and Barrie 

to serve farmers in Innisfil Township, 

residents in the hamlets of Gilford, 

Lefroy, Churchill, Bell Ewart and the 

summer cottagers ‘along the lake 

shore in the De Grassi Point and Big 

Cedar Point sections. At this time 

a Class 3 service was connected to the 

Elmer Rothwell farm, the birthplace 

and old home of one of the Commis- 

sioner’s well-known engineers, Mr. 


H. D. Rothwell, under whose super-. 


vision the installation was made with 
a view to having a maximum of 
utility with a minimum of frills. 

In wiring, an underground service 
was run from the transformer on the 
road to the service entrance and 
meter box shown in Fig. 2, thence 


underground to the centre of distri: 
bution in the house and to the barn, 
using lead-covered rubber-insulated 
cable laid in a plowed trench. The 
inside wiring installation in all build- 
ings was made with non-metallic 
cable and fittings. 

As far as possible the “last word”’ 
in equipment and appliances were 
installed including a thermal overload 
relay with no voltage release and push 
button control for the 3 h.p. motor, a 
thermal control on the furnace blower, 
a dual arrangement of the water 
system to provide hard and soft 
water supplies using one pump (auto- 
matic on each service, one at a time), 


this small unit supplying all the 


water needs on the farm both in the 
house and barns, the quarter-horse- 
power motor, portable so as to make 
the most use of it, the three-horse- 
power motor and chopper so set up 
that attendance is not necessary 


Fig. 1.—General view of farm buildings with an underground service. 


No poles 


in the lane and no maintenance of lines for a long time. 
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Fig. 2.—Service box and meter on a pole in the yard with the transformer pole in 
the distance on the road, making a convenience of control in case of 
necessity and for reading meters whether the family 1s at home or not. 


Fig. 3.—A corner of the lhving room, suggesting comfort in the 
evenings for the family. 
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Fig. 4.—Wash room off the kitchen. 
It ts tnteresting to note that the basin 
in this case was formerly one of 
those in the old Queen’ s Hotel, Toronto. 


except to start and stop the motor, 


» the bin above and the chop box 


below making this almost an auto- 
matic process, switches and con- 
venience plugs all over the house to 
provide maximum of use of appliances 
and electrical equipment (the figures 
shown illustrate this feature). 

The regular family consists of four 
persons, occasional extra help is used 
and, of course, there are visitors. 

The farm is approximately 240 
acres and the stock usually consists 
of 20 head of cattle, 20 to 60 hogs, 7 
horses and a goodly flock of chickens 
and fowl. 


Threshing and silo filling are not at 
present included in the work for 
Hydro-electric power, being taken 
care of by one of the custom rigs that 
serves this district. 


Table 1 gives the installation in 
some detail. The range now being 
installed is a replacement of the 
present kitchen stove which has 
served the family for about 30 years 


TABLE No. 1 
THE INSTALLATION 
Watts. 
Lighting : 
In the house, 29 lights. .... 1,135 


-In the barn and other build- 


to LSS HOHUS...... 3) eee 025 
Popebel yard, 2: lights: ee 160 
Electrical appliances and 
equipment : > 
In the house : 
PECECIC TONY \.Jg0) «ee 600 
Washing machine....... 220 
Dual automatic water 
SVS LCL Mitiyets er seeks 200 
Power: ON MitlACe sn 6: D0 
EV ALUCEY oC ATGEr! 24 a4 ad. 100 
Range now being installed 
with coal attachment.. 7,700 
In the barn : 
3 h.p. motor belted to 6144 
I CHOPPeh sae pna se a 2,290 
14 h.p. portable motor for 
root pulper and fanning 
TEAL Pea Behe: 220 
Total of Installation without 
Reande ta eaten: oa ia 5,460 
Total of Installation with 
RR EPEC Cs Oe reece oe eo at «WEE 13,160 


418 


THE BULLETIN 


BRAM 


Fig. 5.—A dual water system in the basement, giving service for hard and soft 


water. 


The tank provides storage for needs during interruptions. 


The large 


one being for hard water, supplies not only the household needs but those of 
the barn, and 1s ample to take care of at least a 24-hour interruption. 
Both suction and discharge shown clearly provide for suttching from 
hard to soft water and having the dual service with one pumping 
equipment automatic on both services one at a time. 


and is not considered a part of the 
electrical investment for that reason. 
It is probable that later a load-con- 
trol switch will be installed so that 
the men in the barn can not use the 
motor when the range and other 
loads are higher than a_ predeter- 
mined amount. 


The cost of the electrical instal- 
lation on this farm, including every- 
thing but the range (referred to above 
as a replacement), amounted to 
about $775. ‘This cost could be in- 
creased by adding “‘the frills”, but 
could not easily be decreased without 


sacrificing completeness and 


venience. 


con- 


It is interesting to note that this 
connected load of 13 kw. can be 
supplied with a Class 3 service and a 


3-kw. transformer without exceeding 


the safe working limits of the Com- 
mission’s equipment. There are many 
installations with as high a con- 
nected load and few complaints of 
fuse blowing by overloading. 


Table 2 shows current consumption 
and costs by billing periods. The 
average use, you will note, is slightly 
less than 100 kw-hrs. per month 
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without the range and the average 
monthly bill for the year ending 
November 30th, $8.10. The new 
rates will decrease the cost of this 
service approximately 25 per cent. 


The application of Hydro-Electric 
power to the services itemized results 
in a monetary saving, which in the 
opinion of the owner, would warrant 
even a much greater expenditure to 
obtain the result. The saving in 
the cost of chopping alone is about 
equal to the whole Hydro bill when 
one considers mill charges and time 
and trouble of transporting it. 


Fig. 6.—The blower on the furnace Fig. 7.—The distribution centre im the 


affects a great saving as the smaller 
sized coals may be used. The ther- 
mostat in the living room controlling 
this, 
during the whole 24 hours. 
water heating systems in farm homes 


assures uniform temperature 


make it quite different nowadays in 
the early hours when one has to 
assume his duties before sun-up. 


Hot . 


with the 
underground service brought through 


basement of the house, 


an unused cellar passage way, a cut- 
out ts provided for stove service and 
non-metallic cable installed ready 
for this service, the stove having been 
ordered this month. The delay 1 
the installation of this unit was due 
to a selection which would meet the 
approval of the women folk. 
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Preceding page, top— 


Fig. 8.—A three-horsepower motor in the barn belted direct to a6Y% in. chopper. 
Non-metallic cable and automatic overload switch with push-button control, 
makes as complete an installation as those which are met with in factory 
practice. The ease of starting and stopping 1s much appreciated by the 
operators of this equipment. It 1s proposed at a later date to make a 
very complete chop box installation. That now in use is an adapta- 
tion from equipment formerly used to meet their requirements 
when the chopping was done at the mill. 


Preceding page, bottom— 


Fig. 9.—A quarter-horsepower motor in portable form, shown in this picture 
mounted on a plank, 1s very convenient on any farm, and ts being used at 
this season for running a root pulper. This motor ts also used at other 
times for operating the fanning mill for cleaning grain and un- 
doubtedly for other work. It is much appreciated because the 

. farmer dislikes manning a crank. 


TABLE No. 2—USES AND COSTS, 


Consumption 
Billed at 
Billing Date {Period /Total |lst Rate |2nd Rate) Net Bill Notes 
June 30, 1928.. Tey Moe ee. 1 aa ee 
Aug, Sh, W208: 86 84 Doe he L442 7f 
Nov. 30, she Hoa 172 126 46 22.19 
Hebe 28;21929:.| 3)" 319 126 193 24.83 | Illness—air 
| heater in use. 
May 31, Pe hatte 289 126 163 24.29 
Aug. 31, Patios 195 126 69 22.60 | 3 h.p. motor 
installed Aug. 1 
Nov. 30, Coe See 359 126 233 25.55 
aE Otals gine: 1,420 714 706 |$133.73 
Totals for year ending 
DN OV OO OO as 2.8002 1,162 | - 504 658 |$ 97.27 


Averages for same period : Consumption—97 kw-hrs. per month. 
Cost—$8.10 per month. 
The Rate : Service charge—$4.55 per month. 
Consumption charge 8 cents per kilowatt-hour for the first 
42 kw-hrs. in each month. 
2 cents per kilowatt-hour for the balance. 
Discount—10 per cent. for prompt payment. 
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Fig. 10.—The light above the door at the barn 1s operated with the stable lights. 
Another light in the yard on a pole 1s operated from the house. In this way, 
whether at the barn or at the house, 1t 1s conventent to tlluminate the yard 
at will. This 1s not only a conventence but is effective for protec- 
tion from prowlers and with so much thieving in the country 
as at present, has a value which cannot be estimated but is 
appreciated by farmers in most districts today. 


O.M.E.A. and A.M.E.U. 


Winter Convention 


at 


ROYAL YORK HOTEL, TORONTO | 
JANUARY 29 and 30, 1930 . 


SEE PAGE 484 FOR PROGRAM 
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Modern Trends in Station Design 


By J. B. Kitchen, Engineer of Station Construction 
Toronto Hydro-Electric System 


f(NUBSTATION apparatus and 

“\. equipment changes in fashion 
in somewhat the same manner 
as wearing apparel. This 
change of course, has not the same 
significance of pride or show, but is 
wholly due to the constant necessity 
for adequate apparatus that will 
properly carry and control the ever 
increasing flow of power, permeating 
farther and farther into both country 
and city, through arteries that once 
showed only a trickle in comparison 
to present day volume. 

Only a few years ago, sources of 
supply were small and insignificant. 
But today all civilized countries are 
dotted with gigantic Hydraulic and 
Steam Power Plants, capable of 
supplying huge quantities of power to 
cities, towns and rural districts, 
often times over distances undreamed 
of a few years ago. This develop- 
ment has not all transpired at once, 
but has taken place over a period of 
years. However, the increase in load 
has been so vast, that engineers have 
been hard pressed to keep up with the 
demand for a commodity that has 
become so popular. Again, the tech- 
nical advance has been so great, from 
a condition of almost complete ignor- 
ance of the fundamentals of trans- 
mission and distribution to our pre- 
sent-day knowledge of the subject, 
that engineers have been equally hard 
pressed to keep their plants up to the 
minute in efficiency and economy of 
operation. 

And even now, if we will only 
visualize the future carefully, it is 


not difficult to perceive that, in line 
with the multiplicity of improvements 
already made, the present fast de- 
velopment towards greater simplicity 
will make our present equipment 
appear cumbersome and out of date. 
In all too short a time, what we prize 
today as being the last word, may 
become obsolete all too soon. We 
have good reason to suspect all of 
this in the future, for we have ex- 
perienced it in the past. 

There are indications at present 
sufficient to enable one to make the 
fairly safe prediction that insulation 
and higher potential will be two of the 
leading factors in this advancement 
—one of course depends on the other, 
insulation being the predecessor to 
high voltage. Of late, we are being 
made acquainted with insulations 


that are so superior to those hereto- 


fore known, that engineers are ven- 
turing to commercialize voltages pre- 
viously considered unsuitable for 
anything but transmission. 

Higher voltage systems are being 
pushed farther and farther towards 
the final step-down to the user, until 
at present we hear of 110,000 volt 
insulated lead covered cable being 
experimented with, for City distri- 
bution, and 26,000 volts being quite 
commonly used, instead of 2,200 and 
4,150 volts., which up to the present, 
have been common. ‘This has come 
about through the persistent effort on 
the part of engineers to overcome the 
limitations of rubber, varnished cam- 
bric, and treated paper. The use of 
better insulating oils and insulations 
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Outdoor Transformer Bank, Parkdale Station. 


with a phenol base, as well as more 
perfected porcelain, have made pos- 
sible the manufacture of insulating 
materials which withstand high po- 
tentials. 

Old traditions are gradually dis- 
appearing, since from experience 
gained in operation, they have no 
longer been found supported by 
present-day facts. Asan illustration, 
the Toronto Hydro-Electric System 
might be cited as a good example of 
one public utility where one tradition 
has not been followed. Many systems 
formerly, and still, consider steam 
reserve plants necessary for service 
during interruptions, caused by trans- 
mission line failure. We have never 
had an old reliable steam plant to 
fall back on, in case of hydraulic 
failure. But nearly every other city 
the size of Toronto, has one, some 
quite elaborate, and others not so 
pretentious. This being so, it has 
been a question with us for many 


years, whether we should not also 
have an auxiliary of some kind or 
another. So far, we have not built 
one. ‘There have been several times 
when continuity of service seemed to 
be hanging on a very slim thread. 
There have been failures—and a few 
of them unpleasantly long, but on 
the whole, for the past eighteen years, 
the outages are not outstanding in 
comparison. Fortunately this last 
year, we have been supplied with an 
entirely new source of power from 
The Gatineau system. This gives 
Toronto the happy advantage of 
having two sources to draw from. 
And whether a steam reserve plant 
will ever be built for Toronto, I am 
not able to say. If one is ever built, 
it will not likely be for the sole pur- 
pose of supply in case of transmission 
failure. 

However, there are indications that 
our practice is becoming more and 
more in use throughout the world, 
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and stand-by plants are becoming less 
frequent. Engineers are gaining 
greater confidence in transmission 
lines to supply uninterrupted power 
at great distances from the supply. 
As‘an example of this: In) Great 
Britain :— England, Scotland and 
Wales, are all being linked up with 
a carefully thought out system where- 
by all three countries will be supplied 
with power developed where it is most 
convenient for fuel supply, and from 
only sixteen super steam plants. 
The United States power companies 
are also gradually linking up with 
convenient sources of supply. ‘This 
is also the case mor? or less, with 
the different countries in Europe. 

Not only has adequate insul- 
ation made high voltage trans- 
mission possible, with little loss, 
but it has also increased relia- 
bility to a point where interrup- 
tions are a more or less negligible 
factor. Insulation has a direct 
co-relation to station apparatus 
and equipment. 

Essentially the stations of a 
system are its safety valves, and 
vive “flexibility to °a:..system 
whether it is part of a trans- 
mission line or of alow-tension 
network. ‘They are primarily 
there for the purpose of cen- 
tralizing control, and converting 
power satisfactorily for all com- 
mercial uses. Substations are 
the centres of zones from which 
power is radiated to the user. 
They are each an important link 
in the system, and the failure 
of any part may cause trouble 
to the degree that the apparatus 
fails to withstand safely, troubles 


in the power supply. The reliability 
of the protective apparatus in clearing 
the part in trouble before it is allowed 
to spread to greater proportions, is 
also a factor which determines the 
usefulness of the substation. 


Our System 


On a system such as ours, we are 
confronted with two distinct require- 
ments in station construction. ‘The 
first is that of maintaining our readi- 

»ness to serve an ever-increasing load 
with a reasonable margin of safety. 
This leads to the building of new 
stations, and the extension of the 


Cell Construction Using Hinged Doors 
and Locks. 
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present or older substations, and can 
be considered under two headings, 
the effect of increasing load density 
on substation design, and the effect 
of the consequent increased system 
capacity on older equipment already 
installed. Arising out of these, is 
the opportunity we have, to take 
advantage of advances in the art of 
electrical engineering, and a progres- 
sive improvement is thus effected in 
our station year after year. 

The system first commenced opera- 
tion “in “1911, the wirstwdelimery of 
electrical energy being made on 
March 24, of that year. At the end 
of 1912, the peak load was 17,198 
horse-power ; 13,858 meters were in 
usé, < and: 35,176,000; seewenr.. of 
electrical energy were sold. ‘The 
approximate corresponding figures 
for last year are as follows :—peak 
load, 259,000 horse-power ; meters 
in use, 168,000; and kw-hr. sold, 
675,000,000. — 

This power was received at the 
Strachan Avenue Terminal Station, 
and was distributed over two 13,200 
volt feeders or ring mains around the 
City. Substations were located at 
various points on these ring mains, 
and of the many now in existence, 
only West Toronto, High Level, 
Market and Duncan belong to the 
original group then built. The Water- 
works pumping station at the foot of 
John Street was also fed, partly from 
Duncan Station and partly from 
Strachan Terminal direct. This 
pumping station together with the 
street lighting load incidentally 
formed an appreciable portion of the 
first year’s load. 

The demand for power rapidly 
increased; small transformer houses 


were built in industrial areas, a sub- 
station was erected on the Island, and 
a small station built on the site of our 
present Carlaw and Gerrard sub- 
station. 

During the next 10 years, this 
expansion continued, and the 13,200 
volt network rapidly grew. Many 
additional feeders were installed, and 
the first unit of the Carlaw substation 
was being built. Duncan substation 
had been extended also. 

Shortly after this time, the Toronto 
Electric Light Company was taken 
over, and the two systems were amal- 
gamated. The Toronto Hydro- 
Electric System, by this time, had 
out-grown the private company in 
magnitude. 

Later, the Wiltshire and Bridgeman 
stations were built. These supply 
West Toronto and High Level sub- 
stations, respectively and so relieve 
the older ‘Terminal station at 
Strachan Avenue. | 

It is useless to enumerate the 
various stations supplied by our pre- 
sent network, or to go into details 
concerning the network itself. It 
may be pointed out, however, that 
the East-end of the City is now fed 
from the Leaside Terminal Station 
of the Hydro-Electric Power Com- 
mission, at which the Leaside-Gati- 
neau 220,000 volt transmission line 
terminates. 


Rehabilitation 


The natural growth of a distribu- 
tion system to meet the demands of 
more consumers, and the increasing 
demands of old consumers, is only 
logical and a necessity. 

Not so evident is the reason for 
much of the rehabilitation mentioned 
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above. Why, simultaneously 
with growth and expansion 
is apparatus once installed, 
removed to other locations or, 
discarded long before it has 
served out its apparently use- 
ful life ? 

A number of answers can 
be give to such questions. At 
times we come into possession 
of equipment installed by 
others, in a manner not up 


illustrated by conditions we became 
heirs to on the acquiring of Terauley 
Substation. 

In this station, all the direct 
current feeder cables were racked in 
haphazard fashion along the front 
wall of the station. Machine cables 
and 13,200 volt cables also formed part 
of the mass of lead and copper here 
seen. A fault in any one cable might 
quite easily wipe out of service the 
majority of the feeders into and out 
of the station, thus crippling service 
for many days. 

Mixed in with the cables were 
machine circuit breakers and motor 
generator sets. Terauley basement 
was practically air-tight with little 
natural ventilation, and the heat 
resulting from cable and machine 
losses could hardly be imagined. 

In line with a large number of other 
changes being made in this station, 
this condition received early atten- 
tion. 

The 220/110 volt a.c. switchboard 
immediately above these cables also 
required alteration. Positive and 
negative polarities were hopelessly 


to present-day standards. 

Our only recourse is to Supervisory Control Board, Junction Station. 
remodel such installations, 
and so remove hazards to life, 
and continuity of service. ‘This is 


mixed together, clearances were alto- 
gether insufficient and operators had 
to go between live parts spaced just 
far enough apart for him to walk 
through —to operate his feeder 
switches, a comparatively insignifi- 
cant short circuit might easily have 
caused destruction of the entire board. 

The new board, replacing the old 
one, is infinitely better in every way. 

On one side of a two sided structure 
are located all the positive busses, 
knife switches and feeders. On the 
other is located in similar fashion, the 
negative equipment. Clearances 
between parts of opposite polarity of 
several feet, instead of only a fraction 
of an inch, are now secured. The 
operator is not required to go between 
the two boards in carrying out his 
switching operations, and a fair 
number of extra circuits are available, 
all. within about the same space as 
formerly. This is an example of 
what careful planning will do. 


Obsolescence 


Turning now to obsolescence re- 
sulting from system growth and 
advances in design the original switch- 
board in West ‘Toronto Substation, 
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Oil Breaker and Gang Operated Disconnecting 


Switches. 


now done away with, according to 
modern standards, had just about 
everything possible wrong with it. 
This is in spite of the factethat) we 
thought it to be a perfectly good piece 
of construction, 17 years ago. 

There was a distinct accident 
hazard created by the live 2,200 
volt busbars at the top of the board, 
with the oil circuit breakers below. 
Operators and others could easily 
come into contact with live parts 
with possible loss of life, or at least 
burns and other physical injuries. 
In those days, men worked on this 
2,200 volt bus and switch gear while 
alive. Nowadays the oil circuit 


breakers are housed in brick 
and concrete cells well remov- 
ed from the operating board. 
All live equipment is carefully 
enclosed and protected with 
doors and barriers, as well as 
being locked, so as to prevent 
accidental injury to attend- 
ants or others. 

Circuit breakers themselves 
have undergone vast changes 
in design. In the early days of 
the electrical industry, small 
power plants were the rule, 
rather than the exception, and 
it was seldom that any large 
amounts of power were con- 
centrated on any one system. 
Consequently when short cir- 
cuits or other troubles did 
occur, little energy was avail- 
able for feeding into the fault, 
little damage was created, and 
troubles could be cleared by 
the use of relatively simple 
and cheap apparatus. 

With the growth of distri- 
bution systems, this early 
apparatus became inadequate 
to withstand the duty impos- 
ed upon it, and throughout the 
industry, much attention has been 
given to this problem. <A circuit 
breaker has two ratings, it can safely 
carry a continuous load of so many 
amperes, and it can be made to 
interrupt? ay ctrrent sor ysome other 
value, usually enormously greater 
than its full load rating. This rup- 
turing capacity rating as it is termed, 
is what determines the choice of 
breaker for any given job. For in- 
stance, two circuit breakers might be 
so designed as to safely carry a 
normal load of 500 amperes. But 
one of these might be designed to 
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interrupt a short-circuit current of 
say 20,000 amperes, while the other 
might likewise be designed for an 
interrupting capacity of very much 
less. Then, while both might serve 
very well for a small city or town, 
only the first would be suitable for 
use in a city the size of Toronto. 
The weaker one of the two when first 
called upon to act, might here show 
severe signs of distress through weak- 
ness of materials or poor design, 
spilling oil or even exploding, and so 
causing extensive damage to adjacent 
structures and equipment 
vicinity. 

So in general, the bigger the system, 
the more rugged must be every item 
entering into its construction. ‘This 
necessitates the discarding of old 
equipment which has become unsafe. 
And while in some cases it is possible 
to re-use such equipment, such oppor- 
tunities are relatively unfrequent, and 
much of it may have to be discarded. 
This applies particularly to oil circuit 
breakers, bus and cable supports, 
disconnecting switches and a few 
other items where mechanical and 
dielectric strength is a _ consider- 
ation. 

Of course, this continual rehabili- 
tation of apparatus cannot go on for 
ever ; there must be an upper limit 
somewhere. ‘This occurs when any 
system is large enough to be broken 
up into a number of smaller ones, and 
so maintain a stationary maximum 
for short-circuit currents. We have, 
we believe, nearly reached this point, 
and by separation of the system into 
several independent operating net- 
works, can keep our troubles mini- 
mized. 


in the 


The use of Gatineau power in 
Toronto brought up problems of its 
own for solution. The present line 
and terminal station are only the 
beginning of a development which 
will probably be about four times as 
large when completed. The enor- 
mous concentration of power available 
at that time necessitated that we take 
every precaution to ensure that our 
equipment be reliable under the worst 
conditions. Accordingly the breakers, 
and all other apparatus at our end of 
the Carlaw-Leaside tie-lines, were 
purchased with this in view. 

Progress has not yet ceased. Most 
of our future stations will probably 
see the partial elimination of our brick 
and concrete structures. The circuit 
breakers then will be housed in steel 
cubicles which will also contain all 
live parts. These will be heavily 
insulated, and in addition to insula- 
tion, will be enclosed in compartments 
filled with compound completely 
burying them out of reach of damage. 

While the above is actually on the 
market, and manufactured, and in- 
cidentally we have purchased a 
number for our West Toronto Station, 
there is a possibility of oil circuit 
breakers being again superseded by a 
new type of air breaker called the 
Deion circuit breaker, which is scien- 
tifically constructed to dissipate the 
arc resulting from the opening of 
contacts, and it is said that it will be 
practicable for all capacities and 
voltages. Of course, the real advan- 
tage of an air breaker is, that there is 
no oil, thereby eliminating fire hazards 
to that extent. Its principle and 
construction looks good. As to its 
predominating advantages over the 
present oil breakers, they remain to 
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keted next year some time. 


Advances in Control 


The remarkable advance in circuit 
breaker design has brought about 
equal advances in the art of their 
control. Formerly, when breakers 
were mounted on panels, little or no 
control conduit was required. Every- 
thing was mounted on one complete 
unit, breaker, ammeters, relays ; all 
were more or less self-contained. 


However, when the breaker and 
its control were separated, the switch- 
board took on a different appearance. 
No longer were operating handles 
mounted on the panels, instead, small 
control switches sufficed for the 
operation of breakers perhaps several 
hundred feet distant. 


This was all right in its way, but 
entailed the use of enormous masses 
of conduit buried in walls, floors, and 
ceilings. ‘The thousands of feet used 
and the lead covered control cable 
required, cost large sums of money. 

However, if stations are to be 
operated by hand, the operators must 
have some centralized control system 
where everything is at his finger tips 
to provide quick service. 

Our new stations, Danforth, Wilt- 
shire, Parkdale, John Street, and we 
might also include Defoe as it is being 
re-vamped, mark a new departure in 
design. First, with Danforth we 
decided to dispense with station 
operators, and to use supervisory 
control, all operations being controlled 
over four wires from Carlaw some 
miles distant. Little change was 
made in the general design of this 
station from what had previously 
been our custom. It was felt, for 


might not be all that could be desired, 
and that operators might prove to be 
a necessity, either occasionally, or as 
a permanent feature. So we pro- 
vided a switchboard in a room by 
itself, and centralized all controls, 
meters. relays, etc.) Ont ite uper- 
visory control was merely super- 
imposed on manual control. Dan- 
forth was one of the biggest stations 
controlled by supervisory, anywhere, 
at the time it was built. 


With Wiltshire, however, we had 
gained so much confidence in super- 
visory control that it was determined 
to take full advantage of the econo- 
mies it might offer in station design. 
Accordingly the switchboard as such 
ceased to exist; instead opposite 
each feeder or switch position in the 
structure, a panel was mounted as an 
integral part of the structure. The 
general effect was much the same as 
if a switchboard had been installed 
in one of the switching aisles, but 
since no switchboard room proper was 
required, the panels being hinged to 
the face of the structure, and since 
the panels were more or less in the 
centre of gravity of the equipment 
they controlled, material savings were 
effected. 


In these two stations we saved 
about $20,000 as compared to the 
older method. Over two miles of 
conduit were eliminated, and about 
12,000 cubic feet of space saved. 


Supervisory control is not only 
applicable to the control of distant 
unattended substations, but can also 
be used in substations of large size, 
to advantage, under the direct super- 
vision of operators. It is sometimes 
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more economical to install super- 
visory control than to run a mass of 
conduit back to an existing switch- 
board control gallery. This was the 
case at Carlaw when the new Leaside 
feeders were brought into the station. 
Here an extension had to be built to 
the station for the breakers and other 
equipment involved. The existing 
switchboard gallery was already filled 
to capacity with control boards, and 
yet it was desirable that the sub- 
station operator have the feeders 
under his direct control on the gallery, 
and not have to go to the breakers 
themselves every time one was to be 
opened or closed. 

A control board was accordingly 
built adjacent to the circuit 
breakers, and on this board 
were mounted relays, am- 
imetets,, elc:,  10r tue, proper 
control of the feeders. A sim- 
plified supervisory system was 
installed and each _ breaker 
was thus not only connected 
to the switchboard in the 
basement, but was also con- 
trolled from a small key board 
on the switch board gallery. 
By this means, all control 
apparatus not requiring fre- 
quent attention, was left in 
the new station, while the 
operation of the station, the 
opening and closing of break- 
ers and indication of their 
operation was always under 
the control of the operator, 
some distance away. 

Instead of about three 
conduits running the full 
length of the building for each 
breaker, only one was re- 
quired for the total of eleven 
installed. 


It is interesting to note that follow- 
ing upon this precedent, something 
similar is now being contemplated for 
a new substation being erected by the 
Winnipeg Hydro. 


Relay Protection 


In a system such as ours, various 
protective devices are used to open 
up circuits whenever trouble occurs, 
thus preventing widespread damage 
to cables or other equipment. Such 
devices termed relays, should only 
open up circuit breakers on circuits 
involved in the trouble, and should 
not cause widespread interruption to 
service. ‘The design of an adequate 
protective system is a matter of some 


1100 kv-a. Mercury Arc Rectifier. 
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difficulty on any system, and is 
particularly difficult in Toronto where 
so many feeders interconnect the 
substations. Some years ago it was 
seen that the old relays and circuits 
used for this purpose had become 
entirely inadequate for our changing 
conditions. Extensive alterations 
were undertaken, extending over a 
period of years. Many new types of 
relays were installed, switchboards 
rewired, etc., and to-day we have 
about as good protection as is found 
anywhere. On certain feeders, over- 
load relays will operate to clear the 
lines\s:i-ton)! others; (seversesapower, 
flowing the wrong direction, will 
perform the same operation ; while 
on others, the current has to be the 
same in each of two or more feeders, 
or relays will operate to clear one of 
them, the faulty one. 


Transformer banks are now pro- 
tected so that the current flowing into 
and out of them must balance, due 
regard being paid to ratio. If not, 
the transformer will be cut out of 
service instantly. 

Superimposed on all this protection 
is a ground relay system which serves 
to clear a grounded line usually before 
the other systems of protection have 
an opportunity to function. Six 
grounding reactors, so called, have 
been installed in various parts of the 
city. They serve to connect each of 
the three high tension phases in a 
station to ground through high re- 
actance choke coils. If one of the 
phases accidentally becomes grounded 
outside somewhere, this reactor then 
permits a controlled fault current to 
flow ; this in turn actuates the proper 
relays ; and these in turn open up 
the line on which the fault occurred, 


usually before the other apparatus 


‘is affected by excessive current. 


Transformers 


The transformer is perhaps the 
most vital piece of equipment we 
have, for on it depends the whole 
theory and advantage of alternating 
current distribution. Receiving 
energy at 13,200 volts, we transform 
it down to several different other 
voltages for distribution circuits on, 
and under the streets. Around the 
transformer unit, when in large sizes, 
is built the substation which serves 
to house auxiliary equipment, circuit 
breakers, switchboards, and so forth ; 
and also provides shelter for the 
operator. The transformer is an 
excellent index as to the growth of a 
system. 

When West ‘Toronto substation 
was built, several small transformers 
were installed, but within two years 
had to be replaced by others of larger 
size. Not very many years after 
installing the transformers, the load 
on this station grew to such propor- 
tions that we began removing the 500 
kv-a. transformers and replacing them 
with others just twice as big. At the 
present time we have six 3,000 kv-a. 
banks inside and two outdoors, giving 
us 24,000 kv-a. capacity. Pians are 
now under way to remove all the 
indoor transformers ; to place two 
banks of them outdoors and to replace 
the others with three three-phase 
transformers of 5,000 kv-a. capacity 
each. By this change we not only 
remove a possible fire hazard from 
inside the station, but we also increase 
the station capacity. 

Our transformers have grown in 
size from 500 kv-a. to 1,000 kv-a. 
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single phase, and now in one jump to 
5,000 kv-a. three-phase. Small trans- 
formers usually have fluted sides for 
the dissipation of waste heat; moder- 
ate sized ones frequently are made 
with sides of plain boiler plate, into 
which are welded numerous tubes 
which serve to increase the cooling 
area. In large transformers such as 
these, however, the surface area of 
the tank bears a much smaller one to 
the heat liberated internally than in 
small transformers, and consequently 
other measures have to be adopted. 
In the one shown, radiation is ob- 
tained by the use of external radiators. 

For many years ‘we have been in 
the habit of installing station trans- 
formers indoors, partly owing to the 
nature of the designs then available 
and, partly also, owing to a feeling of 
conservatism. Recently, however, 
transformers are being placed out- 
doors. They are fitted with water- 
tight covers and outdoor insulators, 
and stand on simple platforms. 

At Wiltshire, all connections were 
made on the top, a pipe structure 
being erected for the support of the 
copper work required. We improved 
on this construction considerably 
when Parkdale was built. Here we 
connected lead covered cable to each 
transformer terminal, and ran the 
cables down the sides of the trans- 
formers into the pit below. All con- 
nections were here made in lead 
covered cable. No live conductor is 
exposed anywhere. 

Latterly we have been purchasing 
transformers equipped with terminals 
so arranged as to permit of bringing 
the lead covered cable directly into 
the transformer. 


Mercury Arc Rectifiers 


Perhaps no item of equipment 
used in our stations has undergone 
such a radical evolution as that of 
rotating machinery. Old rotary con- 
verters, for instance, were ponderous, 
slow moving affairs, weighing three 
or four times as much as up-to-date 
ones, and occupying a correspondingly 
greater floor space. 

Not only has the design of rotating 
apparatus advanced materially in 
the past few years, their control too 
has been largely changed over to 
automatic devices which function 
more perfectly than the sometimes all 
too human operator. And now the 
rotary converter shows signs of being 
ousted from its former pre-eminence 
in the field of conversion from alter- 
nating to direct current. Weare now 
removing the converter at Ossington, 
the first fully automatic machine 
installed in Canada, and are placing 
it in Danforth station where it will be 
the second unit of two. And we are 
replacing it with two 1,100 kv-a. 
automatic mercury arc _ rectifiers. 
These while taking up less space than 
the rotaries, will have more than 
double the capacity, and we expect 
will be even more reliable than the 
previous rotating equipment, besides 
being practically noiseless in opera- 
tion, with no interference to tele- 
phones or radios. ‘The mercury arc 
rectifier marks the latest advance in 
alternating current conversion, and 
has great possibilities especially for 
railway use. From all present indi- 
cations it will quickly supersede 
rotating machinery for this purpose 
at least, and possibly further develop- 
ments will prove its adaptability to 
other uses. However, at present it 
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has only been a successful competitor 
to rotating machinery on the railway 
systems for 500 volts and higher. 
This apparatus at Ossington is unique 
in that the whole of the primary 
equipment such as oil switches, ar- 
resters, transformers, etc., are in- 
stalled outdoors, while the rectifiers 
with subsidiary apparatus are in- 
stalled within the station. 
—T.H.E.C. Monthly 


Association of Municipal 
Electrical Utilities 


ELECTION BALLOTS 


The Election ballots for officers of 
this Association for the year 1930 will 
show the following as candidates,— 

President—R. L. Dobbin. 

(Acclamation). 

Vice-President—J. W. Peart, 

H. F. Shearer. 

Secretary—S. R. A. Clement, 

(Acclamation). 

‘Treasurer—R. M. Bond, 

D. J. McAuley. 

Directors:—(From the membership 

at large). 

E. V. Buchanan R. S. Reynolds 

W.R. Catton O. H. Scott 

J.-B, Phelps Reiieotarr 

District Directors :— 

Niagara District 
A. B. Scott J. E. Teckoe 
Georgian Bay District 
H. Campbell* J. R. McLinden 
J. A:Hare* J. C. Miller* 


(* These received the same number — 


of votes on the Primary Ballot). 

Central District 
C. T. Barnes 

Eastern District 
J. R. Smith (Acclamation). 


G. E. Chase 


Northern District 
T. W. Brackinreid Geo. Caldwell 

The ballots will be distributed prior 
to the opening of the first session of the 
Convention on January 29, 1930. 
Immediately after the session has been 
opened they will be collected, and the 
scrutineers will announce the result of 
the election before that session closes. 


** * * * 


CONVENTION PAPERS 


‘The Papers Committee has arranged 
for the following program for the 
Convention ‘The actual titles to be 
given to the subjects will be shown on 
the Convention program, copies of 
which will be distributed a couple of 
weeks before to the Convention. 


WEDNESDAY, January 29th, 1930 : 
Aftternoon— 

Committee Reports. 

Paper on Distribution Transformers 
and Connections, by Jos. Show- 
alter, Canadian Westinghouse Co., 
Toronto. 

Address ‘“‘Handling of Men”, by 
J. H. Brace, General Manager, 
Western Division, Bell Telephone 
Company of Canada. 


THURSDAY, January 30, 1930: 
Morning— 

Report re Research Tabetatee by 
W. P. Dobson, Chief Testing 
Engineer, H.E.P.C., of Ont. 

Report of Pension and Insurance 
Committee. 

Paper on Meter Connections, by 
W. H. Gerrie, Meter Inspector, 
H.E.P.C., of Ont. 


—_ 
Eee — 
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Afternoon— 

Paper on Illumination, by A. F. 
Dickerson, Chief Engineer, Illu- 
minating Engineering Laboratory, 
General Electric Company, Schen- 
ectady, N.Y. 

Paper on Construction Standards, 
by R. E. Jones, Distribution Sec- 
tion, Electrical Engineering De- 
pattinent; HE. PC. of Ont. 


Following Mr. Jones’ paper and as 
part of the discussion on it, J. R. Mc- 
Farlin, Electrical Engineer, Electric 
Service Supplies Company, will answer 
questions relative to lightning arresters. 
Delegates are asked to write Mr. H. M 
Fierro, Manager, Lyman Tube and 
Supply Company, Limited, 200 Bay 
Street, Toronto, outlining their prob- 
lems so that Mr. McFarlin may be 
given an opportunity to study them 
and prepare his solutions. 

The Committee is to be compli- 
mented for arranging a program that 
should prove of interest to all of the 


delegates. There will be something 
that will make attendance at the 
Convention worth while to everyone. 
Special effort should be made therefore 
to be present for this will no doubt be 
another of those very successful Con- 
ventions of the Association. 


John A. Clark, Thamesford 


We regret to record the death of 
John A. Clark of Thamesford Hydro- 
Electric Committee on Wednesday, 
November 13, 1929. Mr. Clark was a 
member of the Thamesford Committee 
for nearly fifteen years, eleven years of 
which he served in the capacity of 
Chairman. He was also completing 
his twenty-first year as a member of 
the Board of Police ‘Trustees of 
Thamesford. His loss is a distinct 
loss to the community. 


jim jh 


Re Municipal Populations 
To enable the Bulletin to give as nearly as possible the correct populations of 
the Hydro Municipalities as shown in the lists on the inside of the cover, it would 
be of considerable assistance if the Municipal Officials advise of any corrections 


that should be made.—Editor. 
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RO News ITEMS 


Central Ontario System 
The Quinte Milk Products, Limited 
* has applied for 60 h.p. for the opera- 
tion of a plant in Wellington R.P.D. 

* 


* * ** 


Estimates on the delivery of 1000 
h.p. to the Canada’ Cement Co. at 
Lakefield have been forwarded to the 
company. 

* * * * 

Rural lines to the total of 16.75 
miles are being built in Wellington 
R PAD; to supply mesidemtc ot ithe 
hamlets of Consecon and Rednerville 
and rural consumers in Ameliasburg 
Township. 

*K * * ok 

The municipalities of Bowmanville, 
Port Hope, Brighton, Napanee, Muill- 
brook and ‘Tweed have received all 
particulars in connection with the 
purchase of their distribution systems 
and are considering the submission of 


by-laws at the New Year elections. 
* **k * * 


Georgian Bay System 


Work instructions have been issued 
for an outdoor substation to be 
erected at Fergusonvale on the Wau- 
baushene-Barrie line, and also for ten 
miles of rural line to serve the ham- 
lets of Phelpston, Hillsdale and Craig- 
hurst. The work, however, is being 
postponed until next year, but will 
be undertaken as soon as weather 
conditions permit in the spring. 


* * * * 


A 75 kv-a., three-phase, outdoor 
substation was placed in service on 
December 11th at Midhurst in the 
Barrie Rural Power District. This 
station will serve loads of the Pro- 
vincial Forestry Dept. and the C.P.R. 
at Midhurst, and it is expected that 
a line will be constructed next year 
from the substation through Crown 
Hill and tie it with the Shanty Bay 
line at present served from Barrie. 

* *k * * 

The load on the Barrie substation 
has reached a point where additional 
transformer capacity is required, and 
three 1,000 kv-a. transformers are on 
order for this substation. These 
transformers are being built with 
Scott taps in order to provide for the 
two-phase distribution system in 
Barrie. ‘Two of these transformers. 
will be installed immediately and the 
third added in the near future when 
the Barrie distribution system is 
changed from two-phase to three- 
phase. 

* * Ks pak 

The increased demands of the 

municipality of Tara and the Tara 


Rural Power District have over-  ' 


loaded the substation at Kilsyth, 
from which both loads are served. 
Studies were made of the situation 
and it was shown that the best 
method of taking care of the situation 
was by: the installation of a separate 
substation for the municipality of 
Tara. A site has been purchased in 
Tara and arrangements made for the 
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installation of a 75 kv-a., three-phase 
transformer which will leave the 
present Kilsyth station for the Tara 


Rural Power District. 
* * * * 


Niagara System 


The Township of North Walsing- 
ham has signed the agreement pro- 


viding for rural service in the Town- — 


ship. 
So * * * 
A new plant for producing a bitu- 
‘ minous road-surfacing material is 
being erected at Dundas, which will 
use 150 h.p. 
* * ek * 
_ A manufacturer of road machinery 
has purchased and is refitting the old 
plow works at Paris. One hundred 
horsepower will be used initially. 
* * * * 


During the past month instructions 
were issued covering the construction 
of approximately 85 miles of rural 
lines in the Niagara District to serve 
225 consumers. 

* * * * 


The limestone quarry plant lo- 
cated west of Beachville and taking 
electric power is to be extended to 
include the manufacture of agricul- 
tural limestone. 

* * * * 


Some 180 customers situated im- 
-mediately outside the city of Guelph 
and who had been receiving service 
from the Guelph Hydro System were 
transferred November Ist to the 
Guelph Rural Power District. Work 
on reconstruction of the lines in the 
District is progressing nicely and will 
be completed within a few weeks. 
* * * * 


A plant is being installed in Point 
Edward for the manufacture of 
automobile accessories which it is 
expected will require 600 h.p. for its 
operation. The company is instal- 
ling 3-200 kv-a., 2200/440 volt trans- 
formers. The village has extended 
its primary of No. 000 copper a 
distance of 2000 ft. for this service. 

* * *s * 

The Imperial Oil Company is ex- 
tending its plant adjacent to the city 
of Sarnia, and proposes to take 
approximately 200 h.p. additional, 
with 1000 h.p. ultimate, of electric 
power for the operation’of pumps and 
other accessory equipment used in 
the refining of mineral. oils. At 
present this company is taking ap- 
proximately 1,800 h.p. 

** * * * 

A 13,200 volt wood pole line has 
been erected between Toronto Wilt- 
shire station and the town of Weston. 
This line carries two circuits of No. 
4/0 steel reinforced aluminum with 14 
inch steel ground wire. ‘The line 
passes through a district which is 
developing rapidly and will no doubt 
in the near future be required to 
deliver power to new stations along 


the route. 
* * * * 


Ottawa System 


An extension has been built east of 
Ottawa in Nepean R.P.D. to serve 
consumers in the village of Orleans 


and adjacent rural consumers. 
* * * * 


Rideau System 


Rural extensions have been com- 
pleted in Smith’s Falls R.P.D. which 
serve the area including the villages 
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of Jasper, Easton’s Corners, Portland, 
Elgin, and Delta, and a further ex- 
tension is now being made to Chantry 


and Harlem. 
* * * * 


St. Lawrence System 


The construction of the rural line in 
Alexandria R.P.D. to supply residents 
in Glen Robertson and vicinity is 
about completed. 

* * * * 

A line extension has been com- 
pleted West from Brockville in Brock- 
ville. R.P.D:* to: give service to the 
villages of Lyn, Mallorytown and 
Lansdowne and adjacent farming 
territory. 

* 6 * * 

The ratepayers of the village of 
Cardinal recently carried by a large 
majority the by-law to enable the 
municipality to enter into an agree- 


ment with this Commission for a 
supply of power. 


* * * * 


In Maxville R.P.D. a line of 274% 
miles in length is under construction 
to supply residents of Moore Creek, 
St. Isidore de Prescott and Plan- 
tagenet. This line is being con- 
structed single-phase with provision 
to change it to 3-phase, 8000-volt. 


* * * * 


The Atlas Construction Company, 
Montreal, who is erecting the Lower 
Lakes Terminal Elevator of the 
Department of Railways and Canals 
two miles east of Prescott, will take 
approximately 100 horsepower from 
Prescott R.P-D.. for this work ee Ar 
rangements have also been made to 
supply 150 h.p. to the rock crushing 
plant of Messrs. Curran and Briggs, 
which will supply crushed stone for 
the construction of this elevator. 
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